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ABSTRACT 
The thesis is positioned within work practice studies with the aim of contributing to the understanding 
of work practices in facilitating care trajectories in resource-restricted settings. My research has a 
practical motivation stemming from primary healthcare services. The primary healthcare service is an 
important health care component in the management of common diseases facing society since it is a 
client’s first entry point to the healthcare system in any country. While the HIV-AIDS disease is a 
major public health problem globally, Sub-Saharan Africa is the world’s most affected region. Thus, 
primary healthcare services play crucial role in the management of HIV care and physical wellbeing of 
citizens. The problem of clients’ attrition in HIV-related programs has been observed in many 
countries like Tanzania, South Africa, Ethiopia, Cambodia, and Kenya. The literature recommends 
that, in order to support client retention, a well-designed health information system, and preferably a
computerized one, needs to be in place. Unfortunately, failure in computerized patient-care 
information systems is common due to the mismatch between the existing practices and the design of 
the computerized information system. To minimize failure of information systems, researchers 
recommend that the understanding of practitioners’ work practices – for example, how they utilize 
information artifacts and handle the challenges – can be valuable to information systems development 
teams. However, there is a dearth of HIS research which provides insights into the utilization of 
designed and/or implemented computerized patient-oriented information systems to support healthcare 
provision in the developing countries’ settings. I argue that the HIS research field has put more 
emphasis on managerial aspect of HIS and less on the understanding operational primary healthcare 
information systems, which is what this study aims at contributing to.

This study has been conducted in Dodoma, Tanzania under the Health Information System Program 
which is based at the Department of Informatics of the University of Oslo. The study employed a 
qualitative research strategy and has adopted an interpretive approach for data analysis. Research data 
was collected in two districts (one rural, one urban) for the duration of 14 months. Some empirical 
fieldwork was also conducted at the Department of Informatics of the University of Oslo. The actual 
empirical findings were mainly obtained through multi-site ethnographic studies conducted in multiple 
health programs, 11 primary healthcare facilities and catchment population. Also, participatory design 
approaches were used to inform the design and implementation of the software for monitoring clients’ 
care trajectories. Activity theory has been the major conceptual lens through which the empirical data 
have been analyzed. 

This research extends the understanding of primary healthcare information systems by providing a rich 
analysis of health workers’ practices related to the use of IS tools to support coordination of clients’ 
trajectories. This research also contributes to the understanding of the characteristics of the distributed 
collaboration in healthcare services in resource-restricted settings by showing that there are more 
actors in different health programs, community, and health administration levels. I have argued that it 
is important that we pay attention to the role played by implementation mediators and the challenges 
they face in the design-after-design practices in order to develop appropriate systems to support 
healthcare. Moreover, this dissertation adds to the existing knowledge regarding the impact of context 
in the distributed practices by highlighting the role played by other forms of contextual conditions (e.g. 
disease specific, clients’ decisions, and rural/urban settings) in distributed collaboration. The thesis 
concludes by calling more attention to context-sensitive design, implementation, and use of primary 
healthcare information systems in resource-constrained settings.
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CHAPTER 1: INTRODUCTION 
This chapter introduces the empirical problem and the research area addressed by this thesis, 

as well as the conceptual perspective and research approach adopted. The expected 

contributions and their relevance are also introduced. 

1.1 Research Motivation and Problem Area:  

This research addresses the issue of how health information systems can be designed and 

implemented to support healthcare services provision in developing countries. By developing 

countries I mean the countries that have a low gross national income per capital per year.1

Consequently, developing countries are constrained by resources such as staff, finance, 

transport infrastructure, technology and skills. 

Although there have been improvements in health worldwide, there are still a number of 

public health challenges, for example, diseases (e.g. cardiovascular diseases, infectious 

diseases, and HIV-AIDs) which are leading causes of death globally in contemporary society.

While HIV-AIDS is a major public health problem globally, Sub-Saharan Africa is the 

world’s most affected region. For example, 69% of HIV-AIDS global cases are found in the 

region, which has only 10% of the world’s population2. For developing regions like Sub-

Saharan Africa, HIV-AIDS is also a social-economic and development problem since it adds 

more challenges to already resource-constrained settings, by increasing expenditure on health 

services and further reducing the available labor workforce for economic activities, 

productivity and income of families and individuals. 

Subsequently, Sub-Sahara African countries have responded to the HIV/AIDS pandemic in 

many ways. For example, interventions in HIV diagnosis, treatment, and care (e.g. provision 

of Anti-Retroviral (ARV), Prevention of Mother-to-Child Transmission (PMTCT)) and 

prevention and management of opportunistic infections like tuberculosis, viral hepatitis and 

mental health. The PMTCT program offers a range of healthcare services that reduce the risks 

of mother-to-child transmission of HIV during pregnancy, delivery and breastfeeding periods. 

The specific services includes HIV testing and counseling for pregnant women (and their 

partners), delivery of ARV prophylaxis or treatment, safer delivery practices, counseling and 

1 http://www.isi-web.org/component/content/article/5-root/root/81-developing 
2 www.unaids.org 

1 

 

                                                           



 

support related to breast-feeding of the infant, as well as treatment for mothers and children 

living with HIV. 

Primary health care (PHC) service is an important healthcare component in the management 

of health services in any country (Van Bemmel and Musen, 1997) because, it is a first entry 

point for clients to the healthcare system in any country (Lippeveld and Sauerborn, 2000; 

Ludwick and Doucette, 2009), and thus offers a point where HIV cases can be diagnosed and 

care provided. PHC services are aimed at health promotion, prevention and curing of diseases 

without admitting the patients to the health facilities, or, in some cases, PHC services can 

offer basic in-patient care (Gilson et al., 1994; Smit and Venter, 2009). Moreover, by its 

nature, PHC systems are geared towards addressing the health problems facing a certain 

community by providing health promotion, prevention, rehabilitation and cure (WHO, 1978), 

and thus make an important contribution to physical wellbeing. It is common for PHC units to 

offer health services related to prevention and control of endemic diseases, appropriate 

treatment of common diseases and injuries, provision of essential drugs, education concerning 

prevailing diseases and health problems, and maternal and child health care (WHO, 1988).

The PHC also offers care for chronic disease management, such as for HIV/AIDS, 

tuberculosis, mental illness and diabetes.

It is recognized that well-designed health information systems are crucial tools for improving 

the quality of care (Lippeveld and Sauerborn, 2000). Similarly, it is acknowledged that PHC 

information systems play essential roles in the PHC system since they facilitate many 

functions: to identify people who need such services, to determine what their needs are and 

their whereabouts; to identify problems in services provision or clients’ 

compliance/adherence; to monitor progress; and to show whether the program is having any 

effect, including impact on health status (Husein et al., 1993). In this thesis, I define Primary 

Healthcare Information System (PHC-IS) as the collection of data, information artifacts,

people, and the information-related procedures that are used to support primary healthcare 

services.

1.1.1 Research Background: Improving Maternal and Child Healthcare Services in 

Tanzania 

This research is motivated by the current efforts undertaken by the Tanzanian government to 

improve maternal and child healthcare services in general and specifically for the PMTCT,

and how information systems can be designed to support the services. In the past, child 
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mortality rates in Tanzania have been high due to pregnancy and childbirth complications, 

newborn illnesses (e.g. malaria), childhood infection, HIV/AIDS pandemic, and malnutrition 

(MOHSW, 2008). However, Tanzania has been keen to reduce the mortality rates and thus 

has incorporated several interventions proposed by the international organizations (MOHSW,

2008). For example, Tanzania has committed to achieving the Millennium Development 

Goals (MDG) set globally by the United Nation organizations, of which goal number 4 aims 

to reduce child mortality; goal number 5 aims to improve maternal health; and goal number 6

aims to combat HIV/AIDS, malaria and other diseases.

The Ministry of Health has initiated several interventions to realize the MDG goals, including 

immunization of children against vaccine-preventable diseases and incorporating the PMTCT 

program in all related Maternal and Child Healthcare (MCH) services in the country. 

Moreover, the actual treatment of HIV for pregnant women and their born children is done in 

collaboration with other clinics such as HIV/AIDS- and tuberculosis clinics.

There has been a tremendous improvement in the reduction of both infant and child mortality 

rates. For example, the report released by the UNICEF shows that Tanzania has achieved 

reduction of under-five child mortality3 from 155 to 38 deaths per 1000 births between 1995 

and 2013. Nevertheless, among prevailing challenges in the provision of MCH services in 

general and in HIV related services is the problem of client attrition. For example, the survey 

conducted in the year 2010 shows that only 75% of children age 12–23 months were fully 

immunized, a modest increase relative to the proportion reported in the 2004–05 survey 

(71%) and the 1999 survey (68%) (NBS and ICF, 2011). Also, official documents from the 

Tanzanian government’s HIV/AIDS program indicate that not all children born to pregnant 

women with HIV have access to the PMTCT services.7 Moreover, the HIV care and treatment 

is challenged by the low enrolment of children into HIV care and ART services and poor 

retention of children under care and treatment (MOHSW, 2013, p.1). 

There is also evidence in reports from a Non-Government Organization (NGO) that is an 

implementing partner of HIV care, and from research articles. For example, the analysis of 

patient data conducted by the NGO in the year 2013 indicated that retention of patients in 

HIV care was low and trends showed continual decrease over time.4 Also, research conducted 

in the Mwanza region in the northern part of Tanzania reports on the differences between the 

http://data.unicef.org/child-mortality/under-five accessed on February 21 2015 14.50 
4 (www.tunajali.or.tz/career/factors-assosciated-plhiv-lost-treatment) 
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number of referred PMTCT clients from antenatal care and those who attended the HIV clinic 

to receive care and treatment within the HIV/AIDS services (Watson-Jones et al., 2012). The 

article’s findings indicate that only 45% of referred PMTCT clients from antenatal clinics 

attended the HIV clinic. Similarly, other researchers have reported on the problem of client 

retentions in the HIV program in other parts of Tanzania (see for example Somi et al., 2009; 

Mwatawala et al., 2012; Layer et al, 2014).  

The problem of client attrition is known as ‘defaulting’ in the public health discourse (e.g. 

Ramadhani et al., 2007; Assefa et al., 2010; Bennett et al., 2012) and has consequences for 

patients themselves, and it undermines the efforts put in by the government to reduce 

morbidity and mortality rates. The policy document developed for the acceleration of 

reduction of maternal, newborn and child deaths in the year 2008 points to several strategies 

for countering client attrition in maternal and child healthcare, including raising the level of 

national immunization coverage, increasing the percentage of HIV positive pregnant women 

who receive antiretroviral treatment, and improving access to the PMTCT services for the 

children born to HIV-positive pregnant women (MOHSW, 2008). At the operational level, the 

efforts to counter client attrition in vaccination, PMTCT and HIV programs include reaching 

every child and all districts. Also, the government recommends that improvement of retention 

of clients in health programs can be achieved through improvement of the clients’ adherence 

to medication and clinic visit schedules through community health workers visiting clients in 

their homes (MOHSW, 2010). However, proper information is needed to aid the 

understanding of health providers on what has happened before, the patient's HIV clinical 

stage, what medical care, education, and psychosocial support have been provided on earlier 

visits, and a summary of the patient's antiretroviral therapy (WHO 2004).

Health information systems (HIS) can be defined as the use of paper-based documentation or 

computer-based tools to generate information for improved decision making at each level of 

the health system (Sauerborn and Lippeveld, 2000). HIS tasks for generating information 

include processes of data capturing, transmission, storing, retrieving, manipulating and use of 

information both for healthcare services provision and planning and management. As such, 

HIS can be broadly categorized into patient-care information systems and Health 

Management Information Systems (HMIS). Patient-care information systems contain detailed 

information about clients related to their demographics, diagnosis and treatment provided, 

which is then used by health providers to coordinate processes of care services and to support 
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their collaboration (Berg, 1999b). Examples of patient-care information systems include 

electronic medical records (EMR), clinical decision support systems, pharmacy information 

systems, laboratory information systems, and radiology information systems (Van Bemmel 

and Musen, 1997). Meanwhile, HMIS is a combination of statistical data obtained mainly 

from five sources: censuses, population surveys, vital event registration systems (birth, deaths, 

and migration); administrative systems (e.g. budgeting, health financing system, health 

personnel system, health supply and logistic system); and data about health service provision 

from various related activities from various sources (e.g. patient register book, tally sheets, 

etc.) (Sapirie, 2000; Nsubuga, 2001). These data are used to derive information about the 

health needs, health resources, costs, use of health services, and outcomes of use by the 

population of a specified jurisdiction. Some sub-components of HMIS (e.g. vital registration 

system, censuses, health surveys, and finance) are not administered directly by the health 

sector (Sapirie, 2000; WHO, 2008).

Both HIS and public health literature also suggest that to support client retention, a well-

designed health information systems, and preferably a computerized one, needs to be in place

(see for example, Fraser et al., 2007; Thomson et al., 2011; DeRenzi et al., 2012; MacLeod et 

al., 2012). For example, the use of information systems that keep records of different health 

services offered, provide continual updates about treatment status and track all patients within 

health programs, is recommended (Fraser et al., 2007; Ghadrshenas et al., 2013).

Unfortunately, the problem of failure of computerized information systems in developing 

countries is not uncommon (e.g. Lyytinen and Robey, 1999; Heeks, 2002; Xue et al., 2005; 

Pan et al., 2008). Such failures are attributed to a mismatch between the existing practices and 

the design of the computerized information system (Heeks, 2002; 2008). Moreover, the design 

and implementation of computerized patient-care information systems is a complex endeavor 

that has faced challenges even in the developed world (e.g. Berg, 1999; Jones 2003; Harrison 

et al, 2007; Safadi and Faraj, 2010; Cimino, 2013). These studies also indicate that one main 

challenge facing the successful implementation of patient-care information systems is the 

tension between existing work practices and the new technologies. 

To minimize failure of information systems, researchers recommend that the understanding of 

practitioners’ work practices for example, how they utilize information artifacts and handle 

the challenges – can be valuable to information systems development teams (William et al., 

2005; Safad and Faraj, 2010). However, there is a dearth of HIS research that provides
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insights into the utilization of designed and/or implemented computerized patient-oriented 

information systems to support healthcare provision in the developing countries (Kaplan, 

2006; Fraser et al., 2007; Lester et al., 2010). In particular, the evidence from the HIS 

literature suggest that there is less emphasis on patient-care information systems than on 

HMIS in the research field. Moreover, research on primary healthcare information systems

has tended to favor design of functionality and has not focused on understanding the work 

practices within the PHC settings. For example, my literature review shows there is no 

research that has explored the utilization of paper-based information systems with sufficient 

detail to adequately inform the design of patient-care information systems. Hence, it is not 

certain from the literature review how HIS can be designed, implemented and used to support 

healthcare services, for example in relation to the problem of client retention within the 

PMTCT services. Therefore, this research aims to increase the understanding of the use, 

design and implementation of HIS to support maternal and child care services with the 

specific focus on the challenges posed by the need to ensure clients’ retention.

I build this understanding of client retention practices from Practice Based Studies (PBS) 

which offers the opportunity for understanding how real-time practices are carried out in the 

workplace (Nicolini et al., 2003). Brown and Duguid (1991) argue that practice is central to 

understanding work and success or failure of organizations can be determined by actual 

practices and not formal practices, since reliance on formal description of work can blind an 

organization to the valuable practices of its members. I draw on work practice studies that are 

undertaken to understand collaborative work in order to direct attention to real work practices 

and the use of technologies within work settings as well as in informing the design of 

computerized information systems (e.g. Orr, 1996; Luff et al., 2000; Karasti, 2001a). More 

specifically, I relate my dissertation to ethnographically-inspired workplace studies found 

within the field of Computer-Supported Collaborative Work (CSCW). The aim of the CSCW 

field is to understand the nature of cooperative work in its natural settings with the objective 

of designing computer-based technologies to support work practices (Schmidt and Bannon,

1992). By definition, collaborative work is where different actors work together towards a

common goal.

1.1.2 Theoretical Motivation:  

The main theoretical motivation of my dissertation is to strengthen the understanding of 

collaborative work in distributed healthcare practices in resource-restricted settings. There is 
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currently a gap in the literature as concerns the understanding of these challenges. The HIS 

literature has its emphasis on strengthening HIS in a resource-constrained context. 

Regrettably, as I will show in chapter 3, the existing literature on HIS does not pay much 

attention to studying the existing work practices of health service providers. The CSCW 

literature, on the other hand, provides insights on the work practices of health workers, but 

less so from resource-constrained contexts (Fitzpatrick and Ellingsen, 2013). There is also an

inclination in the CSCW literature towards studies of small-scale, co-located groups rather 

than distributed collaboration (Monteiro et al., 2013). Therefore, as I will demonstrate in the 

literature review, we lack knowledge about how HIS can be designed, implemented and used 

to support the problem of client retention in the PMTCT services. I will now present my 

argument for why my case requires the combination of the insights from HIS and CSCW and,

moreover, I will describe the complexity of my case that motivates the need to develop further 

understanding.

Comprehensive intervention for PMTCT services involves many specialists working in 

multiple clinics such as, maternity and child care, HIV/AIDS, Tuberculosis (TB) (in case 

pregnant women develop TB infection), and for children up to 5 years of age (for 

immunization services). Also, previous research acknowledges that client retention practices 

require the efforts of both facility- and community-based approaches (Sapirie, 2000; Busza et 

al., 2012). The community actors that can become involved are diverse: community health 

workers, peer counselors, volunteers, mentor mothers, traditional chiefs and religious leaders 

(Marcos et al., 2012). The proper functioning of healthcare services delivery also needs the 

work of health administration actors to coordinate and provide planning and management 

support (Lippeveld and Sauerborn, 2000). Furthermore, design and implementation of patient-

care information systems requires collaboration between practitioners and Information 

Technology (IT) professionals for the successful operation of support healthcare services

(Bandon et al., 2005). I have used insights from Tanzanian PMTCT care settings and the 

literature review to illustrate the collaborative practices within PHC settings in Figure 1.
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Key:
a ······························ client (green)
b, c, d ························· health providers in different health programs and facilities (orange)
e ······························· community members (turquoise, pink, purple and navy blue)
f ······························· health administration staff
g ······························ implementers (blue)
h······························· other software professionals 

The diagram shows that health providers (b, c, d) from different health programs collaborate 

around a patient trajectory by offering different types of care, such as for MCH, HIV and TB. 

The primary healthcare services also involve interaction with clients (a) who interact with 

health providers, and moves in multiple health programs (b, c, d) to acquire healthcare 

services. Moreover, community members (e), such as community health workers and 

community-based organization, are needed to facilitate retention of clients in their care 

trajectories. Primary healthcare service provision also requires the work of health 

administration staff (f) that provide supervision and coordination support. The design and 

development of PHC-IS needs the participation of different actors in order to develop 

appropriate systems to support the work of the facilities. Health workers also participate in

Figure 1: Collaborative Work Practices within Primary Health Care Settings
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information system design and implementation activities through training and use of the 

system and in giving feedback. Software development organizations also have a range of 

people with different professional roles, such as a project coordinator, developers, system 

analysts, and implementers (h). Implementers (g) link health workers and other software 

professionals. 

The diagram indicates that the efforts to facilitate a client’s care trajectory require multiple 

actors who could be in different locations (health facilities, home, and community). As 

indicated in the diagram and the insights from the above discussion, the achievements of 

Tanzania’s PMTCT services are the outcome of the collaboration of many actors who are 

geographically and organizationally distributed, such as within health programs, health 

facilities, at community and administrative levels in regions, and districts. As such, the 

collaborative work that takes place in facilitating healthcare trajectory in PMTCT is 

analogous to distributed collaborative systems which involve multiple, geographically-

dispersed people (Star and Ruhleder, 1994; O’Day et al., 2001; Hinds and Mortensen, 2005).

Unfortunately, existing literature on CSCW in healthcare has not paid sufficient attention to 

studying clients’ care trajectory in distributed and resource-constrained settings. Therefore, 

CSCW studies are lacking that analyses and discusses collaborative work around patient 

trajectory in multiple settings where healthcare services are offered (Fitzpatrick and Ellingsen, 

2013). As a result, there is limited understanding of distributed collaborative practices in 

resource-restricted settings and related to care trajectories distributed across multiple settings.

Primary health care is influenced by contextual factors such as geography, history, culture, 

infrastructure, and the economic, social-cultural and political characteristics of the place 

where it is based (WHO, 1988; Byrne and Sahay, 2007). The HIS and Information and 

communication technologies for development literatures seldom explicitly theorize the role of 

context, with some exceptions (e.g. Tiihonen et al., 2006; Tiihonen, 2011; Tongia and 

Subrahmanian, 2006; Lund and Suutinen 2010; Sinnig et al., 2010; Pitula and Radhakrishnan 

2011). The majority of these works address aspects of context that are relevant specifically to 

design and implementation of ICT, such as how (computer) literacy and limited material 

resources have a direct impact on the design and development activities. On the other hand, 

Macaulay et al. (2000) claim that contextual features of the use situation may include 

environmental, social, cultural, individual and historical factors affecting how people manage 

their work practices.
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Unfortunately, previous CSCW research has also paid little attention to studying the impact of 

other contextual features on collaborative practices (Harrison and Dourish, 1996). Where the 

CSCW research addresses context, it is either as spatial context or as the organizational 

context that influences the work practices. Consequently, the literature offers limited insights 

into broader contextual conditions and their impact which can be used to inform primary 

healthcare services of the developing countries context.

1.1.3 Personal Motivation 

My personal motivation for studying primary healthcare information systems stems from my 

master’s studies at the University of Oslo. Maternal and child health services were my 

empirical settings and I collected research data from PMTCT activities in antenatal care 

services in two districts in Tanzania (see Shidende, 2005). The findings highlighted misfits 

between information system design and health service provision work practices due to 

unavailability of information tools, client confidentiality, and clients’ geographical 

movement. The gap between information systems design and actual health services provision 

in the settings led to adaptation of information tools which had further consequences, such as 

data duplication and lack of information-sharing between related health services. The 

experience I acquired during my masters’ study motivated me to continue researching 

maternal and child healthcare information systems practices and it also influenced both the 

choice of empirical settings and the research problem I wanted to focus on. In my master 

studies, I spotted the problem but I did not analyze it systematically, for example in 

associating PHC facilities’ adaptation practices and their socio-cultural-economic situation.

Neither did I provide future recommendations in the design and implementation of PMTCT 

information system, which I aim to do with my PhD thesis.

1.2 Research Objectives, Questions and Expected Contributions 

In the light of the issues discussed above, this research aims to strengthen the understanding 

of distributed collaborative healthcare practices in resource-restricted settings and thereby use 

the understanding gained to inform the design of development of HIS to support PHC. To 

accomplish the main objective, the study has identified two research questions:

1. What are the characteristics of distributed collaborative work of the PHC settings?

2. How does context impact the distributed collaborative work of the PHC settings?
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This thesis is intended to contribute to conceptual and practical knowledge for primary 

healthcare information systems in two ways. First, the thesis contributes to work practice 

studies by adding knowledge about distributed collaborative practices in resource-restricted 

settings in care trajectory, as the area is currently under-researched (Fitzpatrick and Ellingsen, 

2013). Second, these insights will provide a basis from which to facilitate the design of ICT 

tools to improve healthcare services, such as retention of clients. The problem of client 

retention in PMTCT or HIV programs is not unique to Tanzania, as it has been observed in 

other countries like South Africa, Ethiopia, Cambodia, and Kenya (e.g. Fraser et al., 2007; 

Rispel et al., 2009; Thai et al., 2009; Assefa et al., 2010; Thomson et al., 2011). Thus, the 

insights from the study regarding the recommendation for the design and implementation of 

information systems to support client retention can be used to improve data management 

practices not only in Tanzania but also in other developing countries. 

1.3 Research Approach 

This study has been conducted in Tanzania under the Health Information System Program 

(HISP) which has as its primary goal to enhance the information-use behavior of health 

managers, planners and workers at different levels of the health sector in developing countries 

(Braa et al., 2004). HISP is based at the Department of Informatics at the University of Oslo. 

HISP has developed software known as DHIS (District Health Information Software), which 

is used to manage data at various levels of the health sector in more than 47 countries across 

four continents (www.dhis2.org). The DHIS Tracker is a module within the DHIS software 

platform designed to follow up and report on individual program service deliveries to 

beneficiaries, such as patient with tuberculosis, expectant mothers in antenatal care, children 

who attend children’s clinics in maternal and child healthcare, or patients with HIV/AIDS. 

There has been long-term collaboration between the HISP project and the Ministry of Health 

in Tanzania in improving the health information system in the country. Moreover, the DHIS 

system is the standard software used to process aggregate data within Tanzania’s HMIS.

This study employed a qualitative and interpretive (Walsham, 1995; 2006) research strategy

and empirical fieldwork was conducted over 14 months in Dodoma Region, covering the two 

districts and 11 primary health facilities. Data was collected using ethnographic and 

participatory design-inspired approaches (Hughes et al., 1994; Blomberg and Karasti, 2012; 

2013). The main data collection approach was participant observation and interviews. The 

informants in the study were doctors, nurses, health officers, community health workers and 
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community leaders who were involved in maternal and child healthcare. Semi-structured 

interviews were used to back up participant observations, and were conducted from 

community to zone levels. The study also obtained data by software system implementation 

where the DHIS Tracker was piloted in two health facilities. Other sources of data include 

various interactions with software developers of the DHIS Tracker module at the University 

of Oslo and also by conducting interviews. 

1.4 Thesis Organization 

This thesis is divided into seven chapters. Chapter 2 is a description of the research setting, 

where it provides an overview of the maternal and child healthcare system of Tanzania and its 

information system practices. Chapter 3 presents the related literature while chapter 4 presents

the theoretical framework used to analyze the research findings. Chapter 5 presents my

research approach where I provide detailed descriptions of how I have conducted the study. 

Chapter 6 presents an overall, repeated analysis of the research findings by using the 

theoretical framework presented in chapter 4. Chapter 7 discusses the research findings as 

well as contributions arising from the thesis and its implications. It also provides concluding 

remarks arising from the study.

1.5 Brief Summary of Research Papers 

The findings of this thesis have been reported in five individual papers that are appended in 

the annexes. Taken as a whole, the papers present various angles for understanding 

collaborative practices performed by multiple actors when they need to facilitate clients’ 

trajectories across health programs and facilities. The summaries of the papers are presented 

below:

Paper I: Shidende, N.H., Grisot, M., Aanestad, M., and Igira, F. (2014). Coordination 

challenges in Collaborative Practices in the Prevention of Mother-to-Child 

Transmission of HIV in Tanzania, Journal of Health Informatics in Africa, 2(1).

This paper analyzes collaborative and coordinative work practices in the prevention of 

mother-to-child transmission of HIV (PMTCT) in Tanzania. The empirical material was 

gathered from 11 facilities, using observation and interviews at facility, community and 

administrative levels in the two districts. The analysis of the empirical material was done 

through the concepts of patient trajectory, coordination, and coordination mechanism. This

paper illuminates collaboration between b, c, and d in figure 1. The paper illuminates also the 
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role of clients (a in figure 1) in facilitating collaboration across multiple health programs and 

multiple facilities. The concepts of coordination and coordination mechanism from the CSCW

field frame the study’s overall academic contribution. 

Paper II: Shidende, N.H. (2014). Challenges in Implementing Patient-Centred Information 

Systems in Tanzania: An Activity Theory Perspective. The Electronic Journal of 

Information Systems in Developing Countries, 64.

This paper describes the defaulter tracing systems operating in maternal and child health 

services. The empirical findings were gathered from 11 primary healthcare services in the two 

districts, using observation and interviews at facility, community and administrative levels. 

The findings of the paper were presented and analyzed, using activity theory’s concepts of 

mediation, activity system and contradiction. This paper discusses collaboration practices 

between facility and community levels in facilitating patient trajectories through clients’ 

retention.

Paper III: Shidende, N., Aanestad, M., and Mork, B.E. (2014). The Role of Information 

Artifacts in Organizing: an Empirical Study from Tanzanian Health Care. Paper 

presented at the Conference of Organizational Learning, Knowledge and 

Capabilities, Oslo, Norway, 2014.

The aim of this paper is to contribute to the understanding of the role of objects in supporting 

the organization of work practices. The empirical data were gathered from four facilities in 

the vaccination program in the two districts by using observation and interview techniques at 

facility, community and administrative levels. The empirical data were analyzed using the 

concepts of situated work from PBS (Gherardi, 2009; Nicolini, 2009; 2013), 

convergence/divergence (Star et al., 2003) and cognitive artifacts (Norman, 1993). This paper 

enriches the understanding of the collaborative work across health facilities, administrative

and communities levels (between d, e, and f in figure 1) and the qualities of artifacts needed 

in different facilities to supports the multiple practice supporting immunizing children. 

Paper IV: Shidende, N.H., and Mörtberg, C. (2014). Re-visiting Design-After-Design: 

Reflecting Implementation Mediators Connectedness in Distributed Participatory 

Design Activities. In Proceedings of the 13th Participatory Design Conference: 

Research Papers-Volume 1 (pp. 61-70). ACM.
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This paper aims at an extended understanding of the design facilitators' role, here 

implementation mediators, in participatory design practices. The main focus was on 

understanding the use of the DHIS Tracker to support defaulter tracing practices in the 

PMTCT and immunization health programs. The empirical material was gathered using 

ethnographic and participatory design approaches during the implementation of the DHIS 

Tracker system in the two facilities from the rural district in Tanzania and also from the 

interaction with its global developers based at the University of Oslo. To analyze the 

empirical case, the role of the implementation mediators or design facilitators and their related 

participatory activities are conceptualized by using the notion of design-after-design. This 

paper illuminates collaboration between health facilities’ providers, design facilitators and 

global actors in the design of software to manage patient data (b, c, d, and g in the figure 1).

Paper V: Shidende, N.H., Aanestad, M., and Igira, F. (Forthcoming). The role of context in 

the co-evolution of work and tools: a case from the primary health sector in Tanzania.

Under review for publication in the international, peer-reviewed IS Journal.

The main focus of the paper is to examine the role of context for the emergence of 

information-related practices and tools in healthcare delivery. Empirical work was conducted 

in four primary healthcare facilities in two districts in the PMTCT program. The facilities had 

different geographical, socio-economic and institutional locations. Empirical materials were 

gathered through participant observation, interviews and document analysis at health facility,

community and administrative levels. The findings of the paper were presented and analyzed,

using activity theory’s concepts of activity system, contradiction and mediation breakdown.

The paper elucidates collaborative practices across health programs and facilities,

communities and the artifacts needed in different facilities to guide multiple practices

supporting the PMTCT program (b, c, and e in figure 1). Moreover, the paper illuminates how 

context can be conceptualized within collaborative practices by using the activity theory.
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CHAPTER 2: RESEARCH SETTING  
This chapter offers an overview of the Tanzanian primary healthcare with a focus on maternal 

and child healthcare services. The chapter starts by introducing the country’s profile:

geography and demography, education and maternal and child health system. Afterwards, the 

healthcare delivery system and its management system around primary healthcare will be 

presented. The chapter also gives an overview of the Prevention of Mother-to-Child 

Transmission of HIV (PMTCT) and Immunization programs in maternal and child health 

services because that is where the empirical work was conducted. Lastly, I present the health 

information system that is operating in Tanzania. 

2.1 Tanzania’s Country Profile 

The United Republic of Tanzania is the largest country in east Africa, covering 940,000 

square kilometers; 60,000 of which are inland water. The United Republic of Tanzania is 

made up of two countries, Zanzibar and Tanganyika, which is formally known as Tanzania 

mainland. This study was done in Tanzania mainland. Geographically, Tanzania lies south of 

equator and shares borders with eight countries: Kenya and Uganda to the North; Rwanda, 

Burundi, the Democratic republic of Congo, and Zambia to the west; and Malawi and 

Mozambique to the south. Administratively, mainland Tanzania is divided into 8 zones which 

are lake, western, northern, central, eastern, southwest highlands, southern highlands and

southern zones. These zones are further divided into 25 regions which are subdivided into 169

administrative districts5. Figure 2 depicts the map of Tanzania showing country borders, 

zones and regions. 

The districts are further divided into divisions and wards. The smallest level of administration 

is called a hamlet which consists of about 50 to 100 households. About five to ten hamlets 

make up one village and three to six villages constitute a ward. Several wards (3–5) make a 

division, while 3–7 divisions make a district. Tanzania is currently operating under a 

multiparty democratic system of government, with the president and the national assembly 

members being elected every five years. There are two official languages in the country, 

Kiswahili and English.

5 www.nbs.go.tz 
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Tanzania is currently projected to have a population of approximately 47 million people:

48.7% males and 51.3% females.6 The high population growth rate in Tanzania has been 

brought about by high fertility and declining mortality levels. The life expectancy rates at 

birth are 63 and 60 years for female and males respectively (NBS and OCGS, 2014). The 

population of Tanzania is predominantly rural, 74% according to a 2010 projection (NBS and 

ICF, 2011).  

Tanzania is one of the least developed countries in the world with a GDP (Gross Domestic 

Product) of $49.18 billion (2014 estimation).7 Agriculture is the largest sector of the economy 

in Tanzania and is the major means of economic gain for the majority of the population who 

reside in the rural areas. The actual agricultural activities comprise crop growing, animal 

husbandry, forestry, fishery, and hunting.

6 http://www.nbs.go.tz/sensa/new.html 
7 http://data.worldbank.org/country/tanzania 

Figure 2: Tanzania map showing country boarders, health administrative zones 
and regions (TACAIDS et al, 2013)
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Tanzania’s formal education system is divided into three levels: primary, secondary and 

tertiary education. Primary education consists of pre-primary and 7 years of primary 

education. It is universal and compulsory for all children from the age of seven years. While 

primary education is compulsory in Tanzania, the school infrastructure does not have the 

capacity to enroll more than 50% of eligible children. Consequently, the literacy rates in the 

country have been declining, with a current figure being 71.8% (5 years and above) while in 

the past, due to adult education campaigns, more than 90% of people over the age of 15 were 

literate (NBS and OCGS, 2014). Moreover, there are illiteracy disparities between gender and 

geographical settings. The illiteracy levels are higher for females in comparison to males,

where 27% of females have never attended school, while for males it was found to be 18%

(NBS and ICF, 2011). Likewise, urban residents are more likely than rural residents to have 

attended school and remained in school for longer. There are gender differences between 

geographical settings as well. For instance, literacy rates for women and men in urban areas 

are 88% and 94%, respectively, compared with 66% and 78% in rural areas (NBS and ICF, 

2011). The highest percentage of population who has never been to school is found in regions 

of Tabora (42% for females and 34% for males) and Dodoma (40% for females and 33% for 

males). 

Tanzania faces health problems similar to most developing countries; in particular, malaria, 

HIV/AIDS, tuberculosis and leprosy, malnutrition and micro-nutrient deficiencies, child 

illnesses, accidents and non-communicable diseases (MOHSW, 2006, 2007b; TACAIDS et al.,

2013). Also, although children under five years of age constitute about 16% of the population, 

they account for 50% of the total mortality burden for all ages and neonatal conditions 

account for over 80% of deaths (MOHSW, 2008). Further, the maternal mortality and child 

mortality rates are higher in comparison with the developed world. Every year about 157,000 

children die before reaching their fifth birthday. The 2012 census’ preliminary results 

revealed an infant mortality rate of 45 deaths per 1,000 live births (NBS and OCGS, 2014). 

The 2012 census’ preliminary results on maternal mortality rate in Tanzania estimated 432 

deaths per 100,000 live births. The higher mortality rates of under-five years’ deaths are 

caused by infectious diseases such as malaria, measles, neonatal tetanus, pneumonia, diarrhea, 

and dysentery.

In relation to the HIV-AIDS pandemic, Tanzania is among the countries that have been 

mostly heavily affected. For example, it is estimated that approximately 2 million people have 
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been infected with the disease since the first cases in 1983 (MOHSW, 2013b). Currently, it is 

estimated that 5.1% of adults of child-bearing age (15-49) in Tanzania are HIV positive. 

However, there is a disparity between the geographical settings and rural HIV prevalence is 

lower than that of urban areas, with 4.3% and 7.2% respectively (MOHSW, 2013b). The 

highest prevalence of HIV cases is found in Njombe region, with 14.8%. There are also 

gender differences where HIV prevalence is higher among women (6.2%) than men (3.8%),

and is even higher for women attending antenatal clinics (6.9%). Consequently, AIDS-related 

mortality rates among children under five years of age are at an unacceptable level. It is 

estimated that 200,000 children under 15 years of age are living with HIV. Factors that have 

contributed to the HIV prevalence include multiple sex partners, mobility, transactional sex,

cross-generational sex, poor quality of transfused blood, and gender inequities accompanied 

with poverty.

Mother-to-child transmission (MTCT) is the most common mode of HIV infection among 

children. According to MOHSW (2008), 18% of all HIV new infections in Tanzania are due 

to MTCT. In Tanzania, the prevalence of HIV among women who attend antenatal care is 

6.9%, and currently the estimated percentage of infants born to HIV infected mothers, who 

themselves become HIV infected, is around 25%. It is expected that appropriate interventions 

can reduce the transmission rate to less than 5%. One of the operational targets to be achieved 

by the Tanzanian Government by the year 2015 is to have PMTCT services provided to at 

least 80% of pregnant women, their babies and families. 

The government has adopted several global commitments and the respective plans of action 

including MDGs, universal access to comprehensive prevention, treatment and care program

by 2010; and the global elimination of Mother-to-Child Transmission of HIV strategy, 2010–

2015. Strategies to achieve the targets set for 2015 include advocacy and resource 

mobilization; health system strengthening and capacity development; community 

mobilization; promotion of reproductive and child health behavioral change; and fostering 

partnership and coordination with community and private sectors (MOHSW, 2008).

The Ministry of Health has initiated several interventions to realize the adopted plans in order

to reduce childhood morbidity and mortality. For example, The PMTCT programs aims to 

prevent HIV infection through the MTCT mode. Another intervention put in place by the 

government is the immunization of children against vaccine-preventable diseases (NBS and 

ICF, 2011, p.143). Children are prevented from malarial infection by offering their mothers 
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mosquito nets bonus credit during pregnancy and after birth and anti-malarial drugs during 

pregnancy. Also, vitamin A supplements are given to children under five years of age. Also, 

the maternal and child health services are provided free of charge in all government-owned 

healthcare service provision units.

However, there are many challenges at ground level which hamper the intervention put in 

place. For example, the health sector lacks adequate human resources and medical supplies,

which in turn challenges the provision of primary healthcare (MOHSW, 2007b; Simba et al., 

2010; Kwesigabo, 2012). There are also problems stemming from the existing weak 

relationship between facility- and community-based organizations observed in healthcare 

services. It is also identified that low educational attainment among women of child-bearing 

age in Tanzania has a strong effect on reproductive behavior, fertility, infant and child 

mortality, morbidity, and attitudes related to family health and hygiene (NBS and ICF, 2011). 

For example, the low literacy rates among women of child-bearing age have an impact on the 

survival of children and the government initiatives put in place. This has been shown by the 

survey conducted in the year 2010 which indicated that the infant mortality rates of children 

born of mothers who not completed primary school and mothers who have secondary 

education is 67% and 52% respectively  (NBS and ICF, 2011, pp. 121–122).

The research reported and analyzed in this thesis was conducted in Dodoma region centrally 

positioned in Tanzania. The region covers an area of 41,310 sq. km., equivalent to 5% of the 

total area of Tanzania Mainland. The region has 7 districts which are subdivided into 29 

divisions, 190 wards and 557 registered villages. Figure 3 shows the map of Dodoma region 

with administrative district boundaries. Bantu-speaking people are the major inhabitants (75%) 

of the region’s population. Most tribes, including the Gogo, Rangi, Nguu, Zigua, Kaguru, and 

Sagara, practice circumcision for males and female genital mutilation. The other majority 

ethnic groups are Indians, Arabs and Somalis, mainly found in urban and rural trading centers.

Dodoma’s current regional average GDP is 151,608,000 Tanzanian Shilling (TZS), which is 

about a 3% annual contribution to the national GDP. The regional economy is almost entirely 

dependent on agriculture and animal husbandry. The main staples grown in the region include 

sorghum, bulrush millet and maize, while major cash crops are groundnuts, sunflower and, to 

a lesser extent, castor, sesame and pulses. The region is among the top four in the country in 

terms of livestock numbers. However, the HIV/AIDS pandemic has had an impact on 

agricultural production and health in the Dodoma region and the whole country. 
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The region has a total of 8 hospitals, 36 health centers and 293 dispensaries providing health 

services to the community of Dodoma. Table 1 summarizes the health and social welfare 

indicators of the region.

Table 1: Overview of health and social welfare indicators in Dodoma Region (RMO, 2013)

Area (km2) 41,310
Population (2012 projection) 2,264,133
Socio-economic indicators Literacy rate 67.5%, national figure is 71. 8% (5 years and 

above)

Economic status: one of the poorest regions in Tanzania

Maternal mortality rate per 100,000 live births 56/100,000 live births
Infant mortality 20/1000 live births
Under five mortality rate per 1,000 live births 39
HIV prevalence among pregnant mothers (%) 2

Other Challenges Shortage of skilled staff

Figure 3: Dodoma Region Map (TACAIDS et al, 2013)
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The study was conducted in two districts in the region: Bahari and Bwawa8. Table 2 provides 

an overview of the socio-economic context in the two districts as indicated in the district 

profiles.
Table 2: Overview of health and social welfare indicators in the two districts (DMO, 2013, a, b)

The study involved visiting primary health facilities in the two districts offering maternal and 

child health services of PMTCT and immunization of under-fives.

2.1.1 PMTCT program 

The PMTCT program offers HIV testing and counseling for pregnant women (and their 

partners) in antenatal care, delivery of ARV prophylaxis or treatment to prevent transmission, 

safer delivery practices, counseling and support related to breastfeeding of the infant, as well 

as treatment for mothers and children living with HIV. The Tanzanian ministry of health and 

social welfare collaborates with international partners to implement the PMTCT program 

across the country. The roll-out of the PMTCT services is financed by the Government of 

Tanzania, as well as a United States of America’s government program (The president’s 

emergency plan for AIDS relief), United nations agencies, the global fund to fight AIDS, TB 

and malaria, and Deutsche Gesellschaft für Internationale Zusammenarbeit.9

8 The names are anonymous, in order to protect the health workers’ confidentiality
9 www.pmtct.or.tz

District Bahari Bwawa

Area (km2) 8742 2769
Rural/ urban Rural Urban
Population (2012 projection) 319,044 552,135
Socio-economic indicators Literacy rate 60 % (declining)

Among the poorest and least 

developed districts

Literacy rate 84 %

Maternal mortality 33/100,000 live births

(unreliable data because lack of 

information from community level)

97/100,000 live births

Infant mortality 51/1000 live births

(unreliable,  lack of information from 

community level)

51/1000 live births

HIV prevalence among 
pregnant mothers (%)

2% 8%

Health staff shortage 49 % 35 %
Other challenges Nomad and pastoralist communities, 

i.e. migrating population

Weak coordination among 

donor/partners driven activities.
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The Tanzanian government aims to increase the percentage of HIV-positive pregnant women 

receiving antiretroviral treatment, to reduce transmission of the disease from mother to child, 

as well as to improve access to care and treatment to HIV clinics (MOHSW, 2008). However, 

there are challenges related to reaching pregnant women, and to ensure that they are tested 

and that they comply with the treatment. Also, since approximately 50% of births in rural 

Tanzania take place at home unknown to the health facilities, the enrolment of exposed 

children into the programme becomes difficult. Only about 30% of the HIV-exposed infants 

have access to an early infant diagnosis service7. There are also challenges related to the 

actual provision of the service due to the availability of trained personnel, testing kits and 

medication. Only about 37% of the PMTCT centers provide early infant diagnosis. In total, 

about 56% of the estimated number of HIV-exposed infants in the population receive 

preventive treatment (ARV prophylaxis) while, within the PMTCT Program, the percentage is 

73%.

2.1.2 Immunization  

Child immunization prevents diseases such as diarrhea, pneumonia and tetanus infection. 

According to the existing guidelines, to be considered fully vaccinated, a child is supposed to 

receive the following vaccinations: one dose of BCG 10 , three doses of rotavirus,

pneumococcal (PCV1311), DPT12 and the polio vaccine, and one dose of the measles vaccine. 

BCG, which protects against tuberculosis, should be given at birth or at first clinic contact. 

Rotavirus vaccine protects against rotavirus infection, a common cause of diarrhea and

sickness in children. 13 DPT protects against diphtheria, pertussis (whooping cough), and 

tetanus. In Tanzania, DPT is no longer given to infants as a stand-alone vaccine, instead, it 

has been combined with other antigens that protect against hepatitis B (DPT-Hb). DPT, 

Rotavirus, PCV13 and polio vaccine guidelines require three vaccinations given at 

approximately 6, 10, and 14 weeks of age. The measles vaccine is to be given at 9 months. 

However in Tanzania, the MOHSW is still trying to improve immunization coverage since 

not all children are immunized (NBS and ICF, 2011). For example, a 2010 health survey 

showed that there is a decrease in vaccination coverage between the first and third doses of 

DPT/DPT-HB/DPT-HB-Hib and polio, which are 8% and 12% respectively. Three percent of 

10 Bacillus Calmette–Guérin   
11 Pneumococcal conjugate vaccine
12 Diphtheria, Pertussis and Tetanus
13 http://www.nhs.uk/conditions/vaccinations/pages/rotavirus-vaccine.aspx 
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children have received no vaccinations at all. With the exception of measles, more than 80%

of the vaccinations were given by 12 months of age, as recommended. There is also a 

significant variation by residence: 86% of urban children were fully immunized compared 

with 73% of rural children. 

2.2 Health Administrative Structure  

The administrative structure of the Tanzanian health sector is organized into five levels: 

national, zone, regional, district and facility levels. Administratively, the Ministry of Health 

and Social Welfare (MOHSW) is the highest authority of health management in the country. 

The MOHSW is headed by Chief Medical Officer. The national level is responsible for 

formulation of health policy and developing guidelines to facilitate the implementation of 

those policies. The main roles at zone and regional levels are to co-ordinate and support the 

regions and districts in planning and implementing the services, as well as conducting 

monitoring and evaluation. The regional level is headed by Regional Health Management 

Teams (RHMTs) under the leadership of the Regional Medical Officer (RMO) who is in 

charge of all health services in the region. RHMTs interpret health policies developed by the 

MOHSW and monitor their implementation in the districts they supervise. 

The district is the focal point for the implementation of the health policy and interventions. Its 

major role is formulating, carrying out and monitoring health intervention packages and 

quality assurance programs. The district level is managed by District Council Health 

Management Teams (CHMTs) which are headed by a District Medical Officer (DMO) who is 

in charge of all district health services. CHMTs are responsible for health services provision 

at primary health facilities and district hospitals and eventually the district team will supervise 

all health facilities within its jurisdiction.

At the health facility level, the health facility management team will implement the health 

policy and interventions. All primary health facilities are headed by health facility governing 

committees under the leadership of those in charges of the health facilities. Facility governing 

committees include members from the community level. Beyond facilities, community 

leaders are also responsible for preventive tasks where they mobilize, educate and sensitize 

community members to receive facility heath services by encouraging households and 

individuals to participate in and contribute to their own health and the health of their village.
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However, the actual implementation of the developed health policy and guidelines for primary 

healthcare services in the MOHSW is done with the support of other ministries, one of them 

being the Prime Minister’s Office for Regional Administration and Local Government 

(PMORALG). Figure 4 shows the collaboration between MOHSW and PMO-RALG 

structures in the inauguration of new vaccines at regional level in Dodoma Region.

A: Children who will undergo immunization 
B: Dodoma regional commissioner prepares to inaugurate new vaccines at the regional level. Other local 
government officers together with health officers are witnessing the inauguration

One of the PMORALG’s broader functions includes facilitating local government authorities 

to provide quality services. The local government authority structure is organized from the 

zone, regional, district, ward, to community level leaderships. The zone levels’ main roles are 

to co-ordinate and support the regions and districts in planning and implementing the services, 

as well as conducting monitoring and evaluation. The regional levels are headed by regional 

commissioners and Regional Administrative Secretaries (RAS), while the district levels are 

headed by district commissioners and District Administrative Secretaries (DAS). The wards 

are headed by ward executive officers while villages are headed by village executive officers. 

The hamlets/streets (where the population lives) are headed by hamlet leaders. 

The local government structures under PMORALG work in collaboration with their 

counterparts (medical professionals) who work under the structure of the MOHSW to 

facilitate provision of quality primary healthcare. The RMO is accountable to the MOHSW on

issues related to technical management, and to the PMORALG (RAS) on issues related to 

health administration and management of health services. The CHMT follow planning and 

management guidelines issued jointly by the MOHSW and PMO-RALG. The DMO is 

accountable to the council director on administrative and managerial matters, and otherwise 

Figure 4: Illustration of collaboration between MoHSW and PMO-RALG structures 

A B
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reports to the RMO on technical matters. All village/community councils consist of health 

committees which work closely with a nearby health facility. The communities have the 

mandate to choose their own community health workers, who are the main linkage between 

the community and the nearest health facility. 

2.3 Healthcare System of Tanzania 

Tanzania health service provision involves both public and private health facilities. Tanzania 

healthcare is divided into primary, secondary and tertiary levels. Primary health facilities are 

responsible for healthcare provision such as curative, preventive, promotive, rehabilitative and 

palliative care. Secondary services are provided at district hospitals, where most obstetric 

interventions including surgery and blood transfusion are available. The district hospital is

also the first-referral hospitals for primary care in maternal and child services. Tertiary 

services are provided in regional and national hospitals. These hospitals normally undertake 

curative and rehabilitative services, but they also undertake a limited amount of preventive

care and health promotion. Regional hospitals provide specialized care that requires skills and 

competences not available at district hospitals, which makes them the second level of the 

referral system. The third level of the referral system is the national level which receives 

referred patients from the second level of the referral system. Patients are referred up as well 

as down through these levels, though lower levels can be bypassed for higher levels in the 

event of emergencies and accidents. This study was conducted at the primary healthcare 

facilities. 

Primary healthcare services are provided in communities, dispensaries and health centers 

responsible for providing health services to the population. The community level forms the 

foundation of the service delivery system. A community is defines as a group of people living 

in the same geographical area and under the same administrative system who share (more or 

less) common social and economic conditions (MOHSW, 2010, p.35). In communities,

primary healthcare services are delivered by non-health professionals with supervision from 

professional staff at a nearby health facility. Examples of non-health professionals who 

provide services include community health workers, family members and a non-government 

organization (MOHSW, 2010). The services offered range from care for chronic diseases and

include curative, psychological, or hygiene care at clients’ homes, and promotion of health 

practices to pregnant women and the under-fives in their hamlets. The service provision 

related to preventive care involves also the community leaders who mobilize, educate and 
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sensitize community members to receive facility heath services. All primary healthcare 

services at the community level are supported by referral from community to a nearby health 

facility.

Dispensaries and health centers promote healthy practices and provide preventive care and 

curative services and are usually responsible for providing health services to a certain 

(geographically-delineated) population. The services are provided by medical professionals. 

Dispensaries are expected to serve a population of 6,000–10,000 people. The rural 

dispensaries are staffed by a clinical officer and clinical assistant with one or two helpers, and 

in some cases a nurse/midwife is also provided. The clinical assistant receives three years 

training in anatomy, physiology and hygiene with a good grounding in diagnostic methods 

and treatment of common diseases. The dispensaries refer complicated cases to health centers 

which is the first level of referral system. 

Health centers are expected to serve a population of at least 50,000–80,000 people. The health 

centre is run by a clinical officer, with a secondary school education, and a more advanced

education in diagnosis and treatment as well as training in minor surgery. The clinical officer 

is usually assisted by one or two clinical assistant, a nurse/midwife with one or two maternal

and child health aids, a health aid and a health assistant. Health centers give priority to 

preventive measures and hygiene but, in practice, they are extensively used for the treatment 

of common diseases. Most health centers have a room for minor surgery and provide 20–30 

beds for in-patients, including maternity cases. Health centers augment their coverage with 

outreach (mobile) services and refer severe and complicated conditions to district hospitals. 

Reproduction and Child Healthcare (RCH) is one of the healthcare components provided in 

almost all primary health facilities. Services provided in the section are antenatal care, 

delivery, postnatal care, family planning and under-fives clinics. Figure 5 shows pictures 

elaborating examples of maternal and child health services in Tanzania. The RCH section is 

usually headed by one nurse who reports to the nurse-in-charge of the facility. 

Consequently, PMTCT services are integrated into antenatal care, delivery, postnatal, and 

child health management, which cut across all services in reproductive and child health 

services. However, comprehensive intervention for PMTCT services involves collaboration 

with home-based care services, and other clinics such as HIV/AIDS clinics’ Care and 

Treatment Centres (CTC), and TB clinics (in case pregnant women develop TB). In every 
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facility there is one health provider designated as HBC (Home Based Care) coordinator who 

has the inventory of all community-based service providers.

A: Delivery ward.  
B: Antenatal and Children Care Services in a facility

2.4 Official Information Systems that Support Maternal and Child Health 

Services  

The Government of Tanzania considers Health Information System (HIS) as one of the 

keystones of an efficient health system (MOHSW, 2007a). In healthcare system structure, 

every level collects and reports data in both routine and non-routine modes to the next 

immediate level. HIS operating in Tanzania is known as MTUHA, an acronym in Kiswahili,

and was established in 1989 (Rubona, 2001). HMIS consists of both paper-based and 

computer-based processing. Data generation starts from primary healthcare level, then is 

aggregated and transmitted to the higher levels. Every section of the primary care services 

have patient registers which are maintained by the facility in order to document the service 

delivered. 

At the community level, community volunteers or community home-based care providers are 

required to have HBC notebooks for recording their activities with patients receiving services 

(MOHSW, 2010). Also, every hamlet/street leader has residents’ register which records 

information of household members, such as their name, age, household leader, and status (e.g. 

child, wife, relative) (MOHSW, 2007a). The household information collected by the 

community leaders is also used in identifying and providing health needs of their communities 

such as health education and mobilization as well as social support for orphans and other 

needy individuals. The hamlet chairperson is also responsible for updating the registers with 

Figure 5: Illustration of maternal and child health services in Tanzania

A B
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support from the village executive officer. Community information is reported to the nearby 

facility (MOHSW, 2010). 

The patient records which exist at the community level also include those that are generated 

during home-based services, such as for chronic diseases like cancer and HIV/AIDS 

(MOHSW, 2010). For example, in the management of tuberculosis cases, the clients’ 

treatment supporters are responsible for filling out the cards of the patients they supervise in 

order to elaborate on the observation of treatment in the home settings (MOHSW, 2006). 

Clients 14 maintain care identification cards which contain some medical records such as 

encounter summaries, next appointment and patient demographics. 

Facility-based health records generate data/information that could be used for local health 

service delivery. Examples of service delivery registers include outpatient, antenatal, 

postnatal, family planning, dental care, delivery, communicable diseases, and children 

booklets. There are also other registers used, such as an inventory (e.g. ledger for equipment, 

PMTCT drug dispensing register), laboratory services (e.g. blood sample collection form, 

tuberculosis test request) and referral forms (general purpose referral form, PMTCT 

transfer/referral form, infant referral form HIV clinic).  

The data flow process goes from the community to the national levels. The collected data 

have to be aggregated in each section on a monthly, quarterly and annual basis. The data 

reported are in the form of rates, ratios and absolute numbers, and each has a threshold and 

target value on which assessment of performance is based. Community information could be 

reported to the nearby facility (MOHSW, 2010). Health facilities produce reports using the 

collected information from every section on a monthly, quarterly and annual basis, and 

information flows upwards through the CHMT level. For example, all facilities were 

supposed to report to the district level on monthly basis about immunization services, such as 

data on how many children were immunized for a particular vaccine. In the PMTCT program, 

reporting is also done monthly and involves information such as the total number of children 

registered in the PMTCT service in the current month, the number of children confirmed as

HIV-positive during the first, second and third testings, and the number of children referred to 

the HIV clinic. There are also requirements to report on administrative data in the form of the 

finance management system, human resource management system, drugs management system, 

equipment, buildings, vehicles and other aspects of infrastructure. Districts obtain their raw 

14 The terms clients, pregnant women, children and patients have been used interchangeably 
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data from the health facility reports, and compile them into quarterly and annual reports which 

are forwarded to the regional levels. The regional levels prepare reports which would be 

forwarded to the national level.

Data management at primary care facilities level is faced with challenges such as inadequacy 

of healthcare service records, inadequate information analysis and use and dissemination at 

health facility level (MOHSW, 2007a; Mushi and Marahaj, 2013; MOHSW, 2013). 

Moreover, the reporting activity may be perceived to be a burden to healthcare service 

providers at lower levels.

The government recognizes that information and communications technology is instrumental 

in strengthening health service delivery and monitoring (MOHSW, 2007c, 2013; Darcy et al.,

2015). Computers are used for managing data at administrative levels. The DHIS system is a 

national standard in Tanzania for processing aggregate data at district, regional, and national 

levels. However, the use of computers to support health service delivery at health facility

levels is still minimal and is based only in chronic care disease management with the aim of 

supporting report preparation. For example, in HIV/AIDS clinics in Tanzania, computer 

systems have been deployed but not for the point-of-care data processing but, rather, for 

supporting report generation. Also, the National AIDS control program has designed various 

software tools to help health facilities and districts to better manage and use their data, and 

produce the reports required by it. Moreover, there are plans to extend the use of the DHIS to 

the facility level. Consequently, the DHIS Tracker had been piloted in Kibaha region (Ngoma 

et al., 2012; Ngoma, 2014). 

This chapter has described the research setting of Tanzania’s primary healthcare sector, with a 

particular emphasis on the services of PMTCT and vaccination of children. In the next chapter 

I will describe the related research guiding the study.
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CHAPTER 3: RELATED RESEARCH 

This thesis addresses topics in mainly three areas: health information systems of the 

developing countries, collaborative research and participatory design. Accordingly, the 

chapter is organized into three main subsections. The first part focuses on reviewing the 

literature on HIS in developing countries. This is followed by the literature review of 

distributed collaborative work around facilitating a healthcare trajectory with the focus of 

understanding the actors involved, and the information tools they use to facilitate their 

collaboration. The third part focuses on the participatory design within distributed design of 

software to manage patient data.

3.1 Review of HIS Literature in Developing Countries 

In the introductory chapter, I pointed out that HIS’s broad categories are patient-care 

information systems and Health Management Information Systems (HMIS). In this section I 

review the HIS literature of the developing countries and demonstrate that the literature has 

less focus on patient-care information systems of the primary healthcare settings than on 

HMIS. I will also show that the literature of the patient-care information system is oriented to 

the design of artifacts rather than understanding work practices around the utilization of 

Information and Communication Technologies (ICT).

3.1.1 Health Managerial Orientation in the HIS Literature 

The HIS literature of developing countries recognizes that health facilities need to collect 

accurate and complete information in order to offer the services effectively, and managers 

need timely and correct information in order to govern, plan and support the service provision 

well (Bodart and Shrestha, 2000; Lippeveld and Sauerborn, 2000). However, the need for 

information differs between health workers and managers. Health providers collect detailed

client-oriented data from each incident of illness or client encounter in primary health 

facilities. Such client information is used by health providers to manage the work itself 

(organize services and ensure that appropriate services are provided to individual clients). The 

information is also needed to support coordination and collaboration among multiple 

professionals in managing the trajectories of individual clients. This kind of information 

mostly flows horizontally among health providers (e.g. in clinics where health services are

offered), with clients, or with other stakeholders (schools, religious organizations and 

influential community leaders) (Cutts, 1991; Sauerborn, 2000; Chadambuka et al., 2012). 
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Information may also flow vertically between healthcare delivery units when clients are 

referred from lower levels to higher levels (Lippeveld, 2000).

In contrast, health managers need aggregated data from client encounters and other internal 

management activities within primary healthcare settings (e.g. disease statistics, finance 

expenditures, medicine supply and usage, etc.). This information flows vertically, routinely at 

certain intervals (daily, weekly, monthly, annually) from health facilities to the next level of 

authority (e.g. district) and then between levels of the healthcare system (e.g. from regional to 

the national level) (Shrestha and Bodart, 2000). This information from health facilities is used 

by health managers to monitor the performance of various health programs, supply resources 

(e.g. health providers, finance and medical supplies) and also for policy- and strategy-making. 

Health managers can also share such information with other consumers at the same level of 

the healthcare system (e.g. healthcare development partners) and other sectors relevant to 

health (e.g. agriculture, education, housing, finance and planning) (Sauerborn, 2000). 

The research also acknowledges the important role of peripheral health workers for HMIS, as 

a well-working HMIS depends on timely, correct and comprehensive reporting from the 

frontline workers to be able to generate an accurate picture of the disease burden, service 

situation and resource needs. Yet, the common problem discussed in the HIS literature is the 

problem of data quality which manifests in irrelevance of information gathered, poor use of 

information, and lack of timely, correct and comprehensive reporting (see for example, 

Sauerborn and Lippeveld, 2000; Chilundo et al., 2004; Moyo, 2005; Simba and Mwangu, 

2005; Mphatswe et al., 2012; Mlambo et al., 2014; Ledikwe et al., 2014). There are two 

opposing insights given by HIS researchers who explain the shortcomings with data quality 

problems. The research conducted at the primary healthcare level explains that reasons for 

poor information practices are related to the problems of a policy that restricts traditional birth 

attendants to conduct deliveries (Kanjo, 2011), the use of non-standardized tools (Damtew

and Moges, 2013), the lack of tools (Igira, 2008a; Ngoma and Igira, 2012), and poor/weak 

design and support of existing information systems (Heunis et al, 2011). In contrast, other HIS 

researchers point how the problem of poor quality data is related to issues arising from health 

workers, such as health workers being unaware of the importance of a health information 

system, health staff shortages, high staff turnover, lack of information system skills in some of 

them, and poor motivation among health workers (Lippeveld, 2000; Sauerborn and Lippeveld, 

2000; Heywood and Rohde, 2001; Igira, 2008; WHO, 2008). The literature also mentions that 
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the problem could be related to health management information systems’ weak procedure and 

practices, such as, multiplicity of reporting channels, lack of feedback from higher levels, and 

lack of coordination between the data collection sites for different PHC programs at the grass 

root (Chilundo et al., 2004; Farah, 2010; Mlambo et al., 2014; Sychareun et al., 2014).

While the importance of improving HIS to become the tool for improving healthcare has long 

been identified in the literature (Sauerborn and Lippeveld 2000), there is less emphasis on 

studying health providers’ work practices than on the managerial aspect within primary 

healthcare information systems in the HIS research field.  I will now demonstrate two areas 

which are rarely discussed in the literature. For example, the tension between patient-related 

and reporting-related health information systems has received little research attention. It is 

acknowledged by researchers in the developed world that there could be conflicts between 

primary and secondary uses of client information (Garfinkel and Bittner, 1967; Heath and 

Luff, 1996; Berg and Goorman, 1999). The source of conflict is because the primary needs of 

information (providing quality healthcare to individual clients) are shaped by the pragmatic 

considerations of the context in which they are generated (Health and Luff, 1996; Berg and 

Goorman, 1999). For instance, an experienced medical doctor that examines a routine case 

may skip filling in several data fields in the system in order to attend to clients quickly, and,

while this is an appropriate decision and not misconduct, it means that data cannot therefore 

be directly used for secondary purposes, such as by managers and researchers. 

Also, HIS research that discusses the efforts of improving information systems has focused 

more on the needs of higher levels (managers) of the healthcare hierarchy (national, regional 

or district levels), and less on finding ways to improve information management at the 

(facility) operational level. The research shows various efforts to improve HIS so that it can 

become a tool for managing the health system (see for example Smith et al., 2007; Sæbø et 

al., 2011; Kossi et al., 2012). Examples of such efforts are integration and standardization of 

information systems (Nyella, 2009; Abdusamadovich, 2013; Poppe et al., 2013), training 

health workers at the district and national levels (Kimaro, 2006; Ngoma, 2007; Ngoma et al.,

2008), and improving information quality through peer-review meetings (Adaletey et al.,

2015). There are also efforts at training health workers at facility and community levels in 

order to improve information flow from lower to higher levels (Ngoma and Igira, 

forthcoming; Mphatswe et al., 2012; Wagenaar et al., 2015). I argue that, although the 

literature has long acknowledged that a well-designed information system will support the 
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needs of both healthcare deliverers and health managers (Sauerborn and Lippeveld, 2000), the 

research on HIS seldom focuses on related operational needs at the primary healthcare level. 

The focus on operational needs as one way to improve HIS for healthcare delivery services 

and not just for managerial needs requires us to also look at health facility work practices. In 

the next section, I review the patient-care-oriented HIS literature to demonstrate that it is 

oriented more to technology design and less on understanding work practices of health 

providers.

3.1.2 Patient-Care Oriented HIS literature 

There is an accent on technology in the literature that deals with patient-care needs. A number 

of studies have been undertaken to understand how ICT can be designed to support healthcare

service at the health facility levels. These studies have provided an understanding of what 

functionality or information technologies could be implemented to support healthcare 

delivery. Ngabo et al. (2012) illustrate the design and implementation of a mobile phone-

based system that aimed at monitoring pregnancy and reducing bottlenecks in communication 

associated with maternal and newborn deaths in Rwanda. The mobile phone-based system 

used an SMS 15 -based platform in order to enable effective and real-time two-way 

communication between community health workers at community level and other healthcare 

levels. Likewise, DeRenzi et al. (2008) discuss how to facilitate management of child health 

through the design of personal digital assistant software, which would help clinicians make 

decisions and adhere to child treatment protocol in Tanzania. In a similar manner, Avilés et al.

(2007) describe the introduction and design of integrated computer-based systems intended to 

support screening of dengue virus for children attending primary care in Nicaraguan settings. 

Further, research with a focus on the support of patient care shows what benefits can be 

achieved by using certain kind of digital IS, such as improving patient data security, graphic 

visualization to aid clinic officers in making diagnoses, real-time analysis of data, and 

improving flow/quality of information (Avilés et al., 2007; Luk et al., 2008; DeRenzi et al.,

2011; Hindemark, 2013; Kabuya et al., 2014). The benefits of the use of a digital system can 

also be related to facilitating healthcare service delivery, such as improving oversight of 

patient activity along the care trajectory (Hindemark, 2013), tracking blood samples between 

laboratories (Avilés et al., 2007), and improving adherence to antiretroviral treatment in HIV 

clinics (e.g. Fraser et al., 2007; Forster et al., 2008; Pop-Eleches et al., 2011; Thomson et al.,

15 Short Message Service 
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2011). It is also suggested that the use of computerized patient records can improve 

information management and its quality within health facilities (Karara, 2013; Kabuya et al.,

2014).  

My literature review shows that research at primary healthcare facility level has tended to 

favor design of the functionality of the Information system and has focused less on gaining an 

understanding of the work practices around the use and implementation of ICT to support 

healthcare provision in the developing countries (Kaplan, 2006; Fraser et al., 2007; Lester et

al., 2010). Studies which evaluate the use of mobile phones to improve the adherence of 

attendance by clients in the HIV/TB clinics (Lester et al., 2010) and the analysis of effects of 

EMR deployments in antenatal clinics (Chawani, 2014a) are exceptions. Further, there are 

few pilot studies which examine the effect of an information system in the healthcare services 

in the setting of developing countries (see for example; Haberer et al., 2010; Hoffman et al.,

2010).

A focus on work practices can help researchers and designers gain understanding of the 

processes of interaction between practitioners and their use of the artifacts in their 

collaborative activities and can help to gain an understanding of the problems that workers 

face (Blomberg et al., 1996; Karasti, 2001a). However, there is a dearth of HIS research 

which provides insights on the utilization of patient-oriented information systems to support 

healthcare provision in the developing countries (Kaplan, 2006; Fraser et al., 2007; Lester et 

al., 2010). As a consequence, there is limited understanding on work practice regarding how 

health providers interact among themselves and with information system artifacts to support 

their collaborative care provision and how such understanding can be used to improve the 

design of the patient-oriented information systems. For example, it is possible to see from the 

above literature that there are limited insights on how health workers utilize patient-oriented 

tools to support their collaboration in healthcare services. Hence, there is a need to develop a 

more solid understanding of work practices. In particular, there are two thematic limitations 

from the insights provided by the HIS literature related to patient-care information systems:

collaborative work practices around facilitation of care trajectory and the role context plays in 

practitioners’ work practice.

Collaborative practices in the patient-care HIS literature: In the literature of health 

information systems in developing countries, studies of collaboration in healthcare have 

empirically investigated the use of telemedicine and the organization of software development 
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activities. For instance, telemedicine systems can be used to support collaborative practices by 

facilitating communication between providers (sometimes with patients), the sharing of 

medical information, and also educational purposes (Geissbuhler et al., 2003; Bath, 2006;

Bagayoko et al., 2008; Mars, 2010; Martinez-Alcala et al., 2013). Also, a number of studies 

examine collaboration in the context of software development activities between different 

software professionals who could be in different locations or with users and implementers 

(Ijadunola, 1998; Korpela et al., 2002; Saugene, 2013; Chawani, 2014b; Saugene and 

Kaasbøll, 2014). Hence, the above empirical studies indicate how technologies can be used to 

support collaboration among health providers.

However, existing research of HIS in developing countries have paid less attention to the 

understanding of collaborative practices in the context of healthcare services. In the review 

conducted by Fitzpatrick and Ellingsen (2013), only three publications reported studies 

conducted in Africa. In the first study, Cheng and colleagues assess residents’ attitudes toward 

the use of handheld computers in the collection of HIV/AIDS survey data in Angola (Cheng 

et al., 2008). They compare residents’ attitudes toward handheld computers with their 

attitudes toward the standard mode of data collection: paper surveys. The authors conclude 

that computerized data collection in Sub-Saharan Africa may lead to biased reports of 

HIV/AIDS-related risk behaviors when compared to the traditional method of paper-and-

pencil surveys due to social-economic factors. In the second study, DeRenzi and colleagues 

discuss how to facilitate management of child health through the design of software, 

specifically a Personal Digital Assistant (PDA) system which would help clinicians make 

decisions and adhere to a child treatment protocol (DeRenzi et al., 2008). During their study

in Tanzania, which focused on human-computer collaboration, some features from PDA 

software had to be redesigned in order to match the observed human-PDA collaborative 

practices. In the third study, Luk and colleagues describe how providers collaborate with the 

use of telemedicine in Ghana and provide principles to inform the design of telemedicine 

systems in developing regions (Luk et al., 2008). The remote system enabled doctors to enter 

medical case information into a distributed repository and then request a consultation from a 

pool of medical specialists. As illustrated in these three studies, in healthcare service 

provision, coordination is important and can be improved by designing and implementing 

digital information systems. 
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Impact of context on HIS: It is acknowledged that the understanding of context is important in 

order to improve the design and implementation of HIS (Igira, 2008a; Avgerou, 2010; 

Tiihonen et al., 2006; Tiihonen, 2009, 2011; Kanjo, 2012; Tswane et al., 2015). Accordingly, 

some researchers propose a theoretical model/framework for understanding context during 

design and development of IS. For example, Asangasi (2013) suggests that institutional theory 

is useful for gaining an understanding of context. Tiihonen and associates suggest that the 

LACASA (Levels of Analysis, Categories of Analysis, and Scopes of Analysis) model can be 

used to aid identification of contextual features during information systems development 

(Tiihonen et al., 2006; Tiihonen et al., 2010; Tiihonen, 2011). Nevertheless, the majority of 

these works address aspects of context that are relevant specifically to design and 

implementation of ICT, such as how (computer) literacy and limited material resources have a 

direct impact on the design and development activities (Tongia and Subrahmanian, 2006; 

Lund and Suutinen 2010; Sinnig et al., 2010; Pitula and Radhakrishnan 2011). On the other 

hand, Macaulay et al. (2000) claim that contextual features of the use situation may include 

environmental, social, cultural, individual and historical factors affecting how people manage 

their work practices. Similarly, primary healthcare is influenced by contextual factors such as 

geography, history, culture, infrastructure, economic, social-cultural and political 

characteristics of the place where it is based (WHO, 1988; Byrne and Sahay, 2007). Thus, we 

need more understanding of the impact of work-oriented contextual conditions and how it can 

be used to improve the design of primary healthcare information systems. 

The HIS research gives a general impression that context impacts the use and implementation 

of information systems supporting healthcare delivery. Lippeveld and Sauerborn (2000) 

suggest that information systems developed in an urban area where most health services are 

offered by the private sector, and the majority of the population are literate, would certainly 

be different from the those where the majority of the population is illiterate and the health 

services are predominantly government-managed (p.15). Also, Smit and Venter (2009),

reporting on the design and implementation of clinical health information systems for primary 

healthcare clinics in rural South Africa, indicate that, after three months of system 

implementation, the uptake of the system was challenged by a lack of computer literacy in

some health workers and resistance from patients who did not like the capturing of their 

biometric data. Moreover, a higher workload within health facilities influenced the use of 

designed child management software since health workers could bypass treatment protocols 

they perceived to be time consuming (DeRenzi et al., 2008). Likewise, Dwolatzky et al.
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(2006), outlining the design of global positioning system and PDA systems that could be used 

to improve tracking of TB patients in South African settings, point out that as many clients 

live in informal settlements, the absence of formal addresses that can be captured and 

processed limit the usefulness of system to support tracking of clients.

The design practices can also be influenced by contextual condition. Puri et al. (2004) 

describe how the process of design and development of a child health community-based 

Information System in a South African country was shaped by aspects of socio-economic, 

cultural and political situations. Ngoma et al. (2012) noted that health workers had to change 

their information practices in order to fit the practices of clients who did not attend their 

vaccination appointments as scheduled. Likewise, Chawani et al.’s (2014a) report from the 

analysis of the antenatal work practices indicated that there were discrepancies between 

protocol and actual work practice, the reasons being that some clients did not know their last 

date of menstruation and, hence, were not able to provide information that was important for 

calculating their gestation age (in weeks). In both these cases studied by Ngoma et al. (2012) 

and Chawani et al. (2014a), the computer system had to be redesigned to fit the contextual 

issues. 

From practice-oriented studies, context of use plays a crucial role in organizing activities (Star 

et al., 2003; Oborn et al., 2011). The reviewed HIS literature also provides a general 

impression that there is interdependence between context of use and the design, 

implementation and development of information systems. While it is acknowledged that a

deeper understanding of context can help identify what to change and how to intervene in the 

real settings (Igira, 2008a; 2008b); it is not possible to see from the HIS literature how this

gained understanding of context can be used to inform the design of patient-care information 

systems in developing countries. I thus intend to enrich the understanding of influence of 

work-oriented context in the settings of primary healthcare information systems and provide 

the implications for the design, implementation and use of information systems.

3.2 Collaborative Work  

Collaborative work can be defined as being where different actors work towards a common 

goal (Schmidt and Banon, 1992). People engage in cooperative work when they are mutually 

dependent in their work and are therefore required to cooperate in order to get the work done 

(Schmidt, 1991). There are different types of interdependency among actors in collaborative 
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work – sequential, pooled and reciprocal (Thompson, 1967). In sequential interdependence, 

the activities of some individuals must be performed before other individuals’ activities. For 

example, in work to develop the software to support the health of children, understanding of 

work practices of its health provision must be acquired before the activities of design and 

actual programming of the system take place. Another example is that for PMTCT care a 

pregnant woman must be first diagnosed as HIV-positive in antenatal care before she can 

access PMTCT services. In pooled interdependency, the individual work can happen 

concurrently and contribute to the overall goal. Example of pooled interdependency is the 

healthcare practices in PMTCT where a pregnant woman is attended by nurses in antenatal 

care and at the same time receives care from the HIV clinic. In reciprocal interdependency, 

individuals work together and their work relates to each other as both input and outputs. 

Example of reciprocal interdependency is caesarean care which depends on the work of the 

anesthetist, the doctor who performs the surgery and the nurse who helps the doctor by giving 

medical tools or providing medical care for example, during the procedure.

However, in order for the collaborative work to be successful, interdependent tasks of 

different professionals need to be aligned with each other; for example, in how individual 

goals are related to the bigger goal facing the overall team (Kaptelini and Nardi, 2006). Health 

workers have to be aware of the actions of other participating individuals and adjust their 

actions to those of other people. However, task interdependencies are tractable only if 

appropriate coordination mechanisms are in place (Schmidt and Simonee, 1996). A 

coordination mechanism is “a coordinative protocol with an accompanying artifact such as for 

instance a standard operating procedure supported by a certain form” (Simone and Schmidt, 

1998, p. 295). The use of coordination mechanisms by actors participating in cooperative 

work might assist them to reduce the complexity of managing their task interdependency 

(Schmidt and Simonee, 1996; Simone and Schmidt, 1998).

There are numerous examples of coordinative artifacts that have been designed to support 

collaborative work such as, group calendar systems, scheduling systems, booking systems, 

document management systems, systems designed to support work flow within groups, 

computer mediated communication (e.g. desktop conferencing, video conferencing, and 

email), and automated meeting rooms with a network structure to support voting systems 

(Grudin, 1994; Bowers et al., 1995; Dourish et al., 1996; Schmidt, 2011). The coordinative 

protocols are usually incorporated within the coordinative artifacts (Schmidt, 2011).
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Collaboration practices has been researched within the many organizational settings,

including urban planning and design, healthcare, architecture, software engineering and IT 

work, e-science and cyber-Infrastructure (Star and Ruhdler, 1994; Schmidt and Simone, 1996;

Berg, 1997; Hersbleb et al., 2000; Bardram, 2000; Aanestad, 2003; Grinter, 2003; Vikkelsø, 

2005; Lee et al., 2006; Schmidt et al., 2007; Maquil et al., 2007; Reddy et al., 2010; Dittrich 

et al., 2009; Jirotka et al., 2013). However, researchers have been criticized for conducting 

studies that are of small-scale, co-located groups rather than distributed collaboration 

(Monteiro et al., 2013). In addition, the literature has been criticized for paying less attention 

to studying clients’ care trajectories distributed in multiple settings (Fitzpatrick and Ellingsen, 

2013). Thus, Fitzpatrick and Ellingsen (2013) suggest that researchers expand their fieldwork 

settings by following the patient trajectory around multiple settings in which care is provided. 

Furthermore, the literature offers limited insights on collaborative practices around clients’ 

care trajectories in resource-restricted settings. Fitzpatrick and Ellingsen (2013) suggest that a

context of low resource settings can complicate the collaboration among health professionals 

within developing countries since there is significantly lower access to resources than in the 

developed world (Fitzpatrick and Ellingsen, 2013, p.33). For example, there are potential 

shortages of human resources, and medical material and advanced ICT. Also the health 

systems rely heavily on donor support due to the existing low GDP. Moreover, the 

populations are illiterate and have less income relatively compared to developed world. In 

Europe, the collaboration between distributed providers, for example in diagnosis and 

treatment of cancer, may be facilitated by the use of advanced technologies such as video 

conferencing, making it possible to facilitate interactions among them (Li et al., 2008; Kane 

and Luz, 2009; Robertson et al., 2010). Hence, challenges to collaboration in a context with 

fewer resources and infrastructures need more attention, empirical research and understanding. 

Thus, this study focuses on collaborative work to facilitate care trajectories. I use the concept 

of coordination mechanism for developing the understanding of collaborative practices of 

multiple actors who are involved in facilitating clients’ trajectory within primary healthcare

settings.

3.2.1 Collaboration in Facilitating Clients’ Trajectories  

In this section I review the collaborative literature with an emphasis on studies that address 

collaboration and coordination along the patient trajectory in particular. Client trajectory can 

be defined as the client’s journey through different places while accessing care (Strauss, 
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1991). As such, client trajectory accomplishment involves multiple clinical professionals and 

often of different specialties, such as physicians, nurses, pharmacists, laboratory technicians, 

radiologists (Reddy et al., 2010). Moreover, non-clinical professionals are involved in the 

management of the client’s trajectory. For example, administrative staff are involved 

facilitating patient transfer in inpatient admission care services in hospitals (Abraham and 

Reddy, 2008; 2010). Common to other collaborative work, health providers also need to 

manage their interdependency; for example, by inter-relating their work tasks (Berg, 1999b). 

The interdependencies of collaborators involved in client trajectories are mediated by health 

guidelines and patient-oriented information tools (Berg, 1999a). Health protocols or 

guidelines guide providers on which treatment/care standards should be followed in certain 

healthcare situations (Engestrom, 2001; Cabitza et al., 2009; Amir et al., 2015). Health 

guidelines are usually developed by authorities such as countries, legal bodies or states. 

Patient-oriented information is distributed through patient records and other patient-oriented 

artifacts which exist in different places where a client’s trajectory takes place. 

Patient records contain different types of client information: for example, past medical 

history, physical assessment, medication administration, referral, immunization and 

population based health records (Häyrinen et al., 2008). Patient records are contained in 

different information artifacts, including progress notes, referral letters/forms, prescription 

charts, clients’ cards, facility registry books, and radiology/laboratory reports (Wyatt and 

Wright, 1998; Mønsted et al., 2011).  

Patient-oriented information tools play different roles in facilitating collaboration in both 

short-term and long-term interactions among collaborators of care trajectories (Bardram and 

Bossen, 2005). Some patient-oriented information tools are used to support short-term 

collaboration among health professionals. Examples include use of an appointment sheet, 

whiteboard, schedules and plans (Bardram, 1998; Bjørn and Hertzum, 2011). Patient records 

provide an overview of care provided by other actors involved in the care trajectory (Ren et 

al., 2008; Robertson et al., 2010). Also, patient records facilitate the interaction between 

clients and health providers during clinical treatment and care processes (Berg, 1996; 

Pedersen and Ellingsen, 2011). Moreover, patient records are used to support the coordination 

task by non-clinical staff, such as within patient transfer activities (admission, discharge and 

transfers) (Abraham and Reddy, 2008). Additionally, patient records are used to support 

communication among collaborators in different departments. For example, drugs prescription 
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information written by the physician in the outpatient section will guide the pharmacist in the 

pharmacy section on the types of drugs to dispense to the clients. Moreover, electronic 

medical records can be used to create reminders which can prompt providers to perform 

certain healthcare tasks due for patients (Ash et al., 2004; Patterson et al., 2005; Mayo-Smith 

and Agrawal, 2007). 

Patient records are also important for secondary purposes besides supporting patient 

trajectories (Garfinkel and Bittner, 1967; Berg and Goorman, 1999; Pedersen and Ellingsen, 

2011). For instance, patient records are used to facilitate administrative and reporting 

functions which can facilitate decision-making practices of health administrators and policy 

makers (Martin et al., 2005). Also, patient records can be used for research purposes 

(Garfinkel and Bittner, 1967).

Besides the presence of patient-oriented information artifacts, various information practices 

need to be conducted by collaborators in order for the collaborative practices to be successful

(Berg, 1999a). For example, information flowing and sharing between health providers is an 

important aspect in enhancing the management of patient trajectories. Health providers also 

need to perform information-related activities such as marking, checking, reading and writing 

patient-oriented information artifacts. These activities also contribute to the coordination of 

collaborative activities of multiple practitioners across different times and places. Furthermore, 

medical records staff have to make sure that information in patient records is complete, 

correct and can be accessed easily (Bossen et al., 2012). 

The facilitation of clients’ care trajectories can be done by distributed health providers in 

health facilities (e.g. Robertson et al., 2010; Li and Robertson, 2011), or between health 

providers and home care services (e.g. Piras and Zannuto, 2010). It is also common that the

client trajectories, especially in chronic disease management, move to home and community 

settings (Kovner et al., 1996; Dalsted, 2012) and thus, facilitation of client trajectories require 

the work of non-health professionals. For example, in telemedicine practices, clients may be 

required to perform certain care activities (e.g. their own weight- and blood checks) and 

communicate the results to health providers (Nicolini, 2013). Moreover, clients and other 

people perform information-related activities in order to contribute to the coordination of their 

care trajectories and clients and other people can coordinate their care trajectories by filling in

diaries, preparing documents, and managing their personal health records (Piras and Zanutto, 

2010). Hence, in chronic disease management there are more actors than in co-located settings 
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who are involved in the coordination of care trajectories in different ways. Moreover, 

coordination of collaborative activities is also done by non-health professionals.

From the above discussion, there are multiple coordination artifacts and protocols that are 

used to facilitate care trajectories. Moreover, multiple actors are involved in the facilitation of 

trajectories– both clinical professionals and non-clinical professionals (e.g. medical recorders 

and patient transfer staff). These actors could be co-located or distributed in different places 

such as between health facilities and home settings. However, chronic disease management 

involves more actors than in co-located settings. 

3.2.2 Challenges of Collaborative Work in facilitation of Clients’ Trajectories 

The literature acknowledges that the design, use and implementation of coordination artifacts

and protocols is challenging. For example, Cabitza et al. (2006) assert that artifacts may not 

be rich enough to facilitate communication between health providers involved in the 

management of care trajectories. The deficit in coordinative artifacts may lead to the 

development of informal artifacts (Mellini, 2013). For instance, Fitzpatrick (2004) describes 

how clinicians tailored and augmented patient records in order to support their own roles in 

care trajectories and practices. Likewise, Safad and Faraj (2010) show how workarounds 

emerged after the implementation of Electronic Patient Record (EPR) system in ambulatory 

clinic because the software did not have facilities for adding new diseases to the list of 

common diseases. Accordingly, providers used medical history field to record new diseases to 

support the care. 

Researchers acknowledge that involvement of multiple stakeholders and diverse professional 

groups increases the complexity of cooperative work (Hartswood et al., 2003; Fitzpatrick and 

Ellingsen, 2013). This is because complexity increases due to increased coordination work in 

managing the interdependences among actors, activities and goals that need to be aligned to 

fit task of the collaborative ensemble (Carnsten and Sørensen, 1996). Subsequently, it might 

be difficult for EPR systems to satisfy multiple different specialty demands due to the 

variation of their individual practices and, consequently, health providers may need to adjust 

the use of the systems in order to fit their practices and also to support collaborative practices

(Oborn et al., 2011). 

However, a number of researchers acknowledge that distributed settings offer coordination 

challenges related to how to maintain awareness of other actors who are not in the co-located 

settings (Reddy et al., 2001). The strategies which can be used by collaborators include 
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informal talks, monitoring body activities and using artifacts (Heath et al., 2002). Moreover,

physical co-location of collaborators can make the work of other actors visible. For example,

it offers the opportunity for collaborators to resolve any breakdown or get clarification on 

some issues. In contrast, the coordination work between teams involved in distributed care 

trajectory can be challenged by a lack of awareness of other actors’ activities. Accordingly, 

other coordination challenges can emerge in distributed collaborative practices due to 

inadequate coordination protocols, information management practices and contextual 

conditions.  

Coordination protocols: It is possible that health protocols will not support care trajectories 

between health facilities (Engestrom, 2001; Amir et al., 2015). For instance, it might require 

the formulation of new health protocols to facilitate collaboration among health units involved 

in care (Engestrom, 2001).

Information management practices; There could be poor information sharing between the 

groups involved (Abram and Reddy, 2008). Team members can lack a shared view of the 

clients’ care because they are unable to access each other’s clients’ records if providers 

belong to different organizations (Cabitza et al., 2009; Amir et al., 2015). Also, patient 

records can be fragmented in the distributed institutions involved and providers thus do not 

have clear picture about clients’ conditions (Cabitza et al., 2009; Bansler et al., 2011). 

The challenges related to information management in distributed collaboration can be 

addressed through different strategies. Furthermore, Cabitza et al. (2009) indicate that health 

providers may improve the overview of care trajectories through peer interactions; i.e.,

communication among themselves. Distributed collaborators may be supported by advanced 

collaborative technologies; for example, video conferencing tools or videophone system can 

be used to support multidisciplinary team meetings for diagnosis and treatment of chronic 

diseases (e.g. Robertson et al., 2010). The challenge related to slow information flow can be 

addressed by requiring clients, their family members and other people to become involved in 

the information flow needed to facilitate the care trajectory among health providers situated in 

different health facilities (Piras and Zannuto, 2010; Amir et al., 2015). Accordingly, 

collaboration is mediated through both artifacts and human mediators. 

Contextual conditions; Context can be defined as “any information that can be used to 

characterize the situation of entities (i.e., whether a person, place, or object) that are 
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considered relevant to the interaction between a user and an application, including the user 

and the application themselves” (Dey et al., 2001, p.100). 

A number of researchers recognize that contextual conditions can support collaborative 

practices. For instance, researchers recognize that a coordination task among health providers 

can be improved through the design of context-aware systems (Doryab and Bardram, 2011).

“Context-aware” artifacts are digital artifacts capable of automatically adapting their 

operations to fit the existing contextual information (Baldauf et al., 2007; Wischweh and 

Bade, 2012). Doryab and Bardram (2011) describe the design of an activity-aware 

recommender system used to support the activities of a laparoscopic surgical team. For 

instance, the designed system was capable of recognizing the current activities of the 

laparoscopic surgical team, and then used such knowledge to suggest the next the action to be 

undertaken by team members.

In contrast, other researchers acknowledge that the collaborative work can be limited by 

contextual conditions. For example, physical settings have been identified as causing a

variation of interactions between collaborators and the use of coordinative artifacts in 

distributed collaborative practices (Robertson et al., 2010; Li and Robertson, 2011). Thus, 

subsequently, interactions between distributed collaborators need also to be mediated by 

humans. 

Context can also limit design and implementation of EPR systems. For example, context can 

limit successful customization or implementation of the software to manage client information. 

It has been identified that configuring standard packages of EPR software to systems to meet 

health facilities’ local practices can be difficult (Martin et al., 2005; Koppel and Lehmann, 

2014). Moreover, the configuration of the same software in different settings can yield 

different experiences and lessons. This was identified by Koppel and Lehmann (2014), who 

report that the standard package with the same language translations (English and Spanish) 

was implemented within two nearby hospitals, yet yielded significant differences in data and 

interface customization outcomes (Koppel and Lehmann, 2014). Accordingly, the contextual-

condition influence may result in a higher demand for the customization of the standard EPR 

package or result in resistance from users (Safad and Faraj, 2010) or in delays or unsuccessful 

or undesirable outcomes (Harrison et al., 2007). On the other hand, the local contextual 

conditions may not be visible during the analysis and design of EPR standard packages, yet 
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the effect will be felt when the implemented software does not work according to the original 

understanding of the work flow (Harrison et al, 2007; Smith and Koppel, 2013). 

Researchers propose that a better understanding of context can be used to facilitate design and 

implementation of collaborative systems (Ciolf et al., 2008). In relation to the healthcare 

information systems, researchers recommend that designers accommodate local variability of 

healthcare work practices caused by contextual conditions in the configuration of standard 

software for managing healthcare services (Balka et al., 2008). Previous CSCW research has 

not paid much attention to studying the impact of other contextual features on collaborative 

practices (Harrison and Dourish, 1996) and researchers are concerned that contextual 

understanding is mostly equated to physical space or as the organizational context that 

influences the work practices (e.g. Harrison and Dourish, 1996; Ciolfi et al., 2008). The 

understanding of collaborative practice and how it is influenced by contextual factors might 

improve the knowledge how ICT tools can be used to improve healthcare services such as 

retention of clients.

The aim of the CSCW field is to understand the nature of collaborative work in its natural 

settings with the objective of designing computer-based technologies to support work 

practices. The aim of work practice research is to understand practitioners’ actual practices as 

a basis for technology design (Luff et al., 2000; Karasti, 2001a). One strategy for 

understanding practitioners’ practices is to employ ethnographic studies which can then be 

used to inform the actual design of the technologies, or for spotting the implications for 

design (Blomberg and Karasti, 2013). The ethnographic study can be combined with the 

participation of practitioners who could contrast actual design of the technology (Karasti, 

2001). Moreover, it is recommended adopting the participatory design approaches in the 

design of collaborative systems in order to make the system fit the local contexts of 

practitioners (Kensing and Blomberg, 1998). In the following section, I review the literature 

on PD. 

3.3 Distributed Participatory Design in Patient-Care Software 

Design is a socio-technical process which involves changes of artifact, people, organization 

and practices (Gregory, 2003; Barcellini et al., 2015). Moreover, the actual work of designing 

an information systems artifact is the outcome of collaborative activities of many people, such 

as IT professionals, managers, training institutions, donor organizations, NGOs, and other 
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stakeholders (Bødker et al., 1988; Kyng, 1991; Dittrich et al., 2014). Also, practitioners can 

contribute to the design process by evaluating design suggestions; for example, by contrasting 

old and newer work practices (Karasti, 2001b). The implementation of ICT systems also 

requires close collaboration between users and IT facilitators (Markussen, 1994; Hartswood et 

al., 2002; Bandon et al., 2005). Thus, the design, implementation and development of patient-

care software require close collaboration between practitioners and IT professionals for its 

successful implementation. 

The Participatory Design (PD) approach emphasizes sharing of decision making in the design 

process between all IT professionals and non-IT professionals, (Kensing and Blomberg, 1998; 

Kensing and Greenbaum 2012; Brandt et al, 2013). The rationale for emphasizing 

participation of non-IT professionals in the design process is related to both democratic and 

functional empowerment goals (Bjerknes and Bratteteig, 1995; Iivari, 2011; Robertson and 

Simonsen, 2012). The aim of democratic empowerment is so that practitioners who will be 

affected by the new IT system have the right to have a say in the design process. Functional 

empowerment aims at practitioner participation, which may lead to the development of a

better ICT product that will improve their working situation (Suchman, 2002; Gregory, 2003).

Other core elements included in PD are situatedness and mutual learning (Kensing and 

Greenbaum 2012, p. 33). Situatedness relates to the recognition of practitioners’ skills in the 

design activities, and working with them in their actual settings in order to improve their 

participation in the design process (Suchman, 2002; Kensing and Greenbaum 2012; Van der 

Velden and Mortberg, 2014). Mutual learning aims at creating shared understanding between 

practitioners and designers in organized settings of collaboration, whereby practitioners try to 

learning technological features and IT professionals strive to learn about users’ work practices 

(e.g. Kyng, 1991; Mursu et al., 2007; Bratteteig et al., 2012; Robertson and Simonsen, 2012). 

Various tools and techniques have been developed to facilitate collaboration between IT 

professionals and practitioners so that mutual learning might occur between the two groups. 

IT professionals can learn about users’ practices by using ethnographic approaches (Karasti, 

2001; Hartswood et al., 2002; Spinuzzi, 2005). Users and IT professionals can learn from 

each other, for example, through workshops, design games, and cooperative prototyping 

(Gregory, 2003; Johansson and Linde, 2005; Bratteig et al., 2012). 

Previous research within the PD community recognizes the importance of design facilitators 

who enable dialogue and collaboration in situated participation practices (Kensing and 
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Madsen, 1992; Light and Akama, 2012). Light and Akama (2012) argue that it is necessary 

not only to pay attention to how methods matter but also “how designers practice 

participation”. Light and Akama (2012, p. 62) characterize design facilitation as a continuous 

process which cannot be foreseen.

Previous research also acknowledges that design continues in use and there is a need for 

participatory designers to focus on design in use (e.g. Henderson and Kyng, 1991; Ehn, 2008; 

Bratteig et al., 2012). However, Ehn (2008, p. 96) is more explicit in his focus on design-in-

use and writes:

Rather than focusing on involving users in the design process, focus shifts towards 

seeing every use situation as a potential design situation. So there is design during a 

project (‘at project time’), but there is also design in use (‘at use time’). There is 

design (in use) after design (in the design project).

Bratteteig et al. (2012, p. 138–39) also reflect upon “design-after-design.” The rationale of 

their discussion is a shift in systems design towards software and e-services built on platforms 

that allow further development. Tailoring possibilities or postponing some design decisions to 

design-in-use is Bratteteig et al.’s (2012) suggestion to deal with the transformation. While 

previous research acknowledges the importance of designers paying attention to design in use,

most of the participatory design practices have focused on design-before-use. The focus in my 

research is design-in-use, with an emphasis on design facilitators. I will now demonstrate why 

more understanding on this theme is needed.

New technologies and application domains other than workplace settings have affected the 

use of PD approaches in the collaborative design (Karasti, 2010; Bratteteig et al., 2012). In the 

text, I will focus on two application domains: developing countries and the distributed design 

environment. The use of PD approaches in the settings of developing countries has met 

challenges in the participation of practitioners related to both healthcare and specific  IT skills 

(Nhamposa et al., 2004; Kimaro and Titlestad, 2008; Chawani et al., 2014b). There are also 

contextual challenges in the use of PD approaches in developing countries; for example, busy 

schedules of health practitioners have made for their limited involvement and, as a

consequence, the design process can be dominated by IT professionals (Elovaara et al., 2006).

In order to enhance the participation of practitioners, several strategies have been 

recommended, such as IT facilitators training practitioners in computer skills, and altering 

participation through extended (& recurring) interactions with other collaborating actors 
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during the design process (Puri et al., 2004;  Winschiers-Theofilus et al., 2012; Chawani et al.,

2014b). However, the use of PD approaches within such a design environment has been 

recognized as a challenging endeavor due to the geographical distribution of collaborating 

actors (Titlestad et al., 2009; Iivari, 2011). 

Overall, the literature review shows that the PD literature seldom focuses on design-in-use 

practices. Meanwhile, it is now common for healthcare organizations to adopt and use 

standard Open Source Software (OSS) packages such as ClearHealth, FreeMed, OpenEMR , 

WorldVistA, Epic, Care2X  and DHIS Tracker (Faus and Sujansky, 2008;  Gizaw et al., 2012; 

Koppel and Lehmann, 2014). The design, development and use of OSS applications involve 

multiple actors who may be in geographically-dispersed work settings (Iivari, 2011). Globally 

distributed software developers will create generic software whereby some of its features are 

left open (half-finished product) to be finished in workplace settings (Pollock et al., 2003; 

Pries-Heje and Dittrich, 2009; Gizaw, 2014). The design of the generic software will be 

finished in the workplace by configuring it to match organizational characteristics (Titlestad 

et al., 2009). The design activities done in work place settings include tasks of setting up of 

data elements, redesign of standard forms and reports, and specifying workplace workflow 

processes (Saugene, 2013; Ngoma et al., 2012; Chawani, 2014b). Thus design of OSS 

involves design-after-design practice. In some cases, the re-configuration of generic software 

might not be sufficient to fit organization tasks and thus customization activities will be 

conducted as a next step (Pries-Heje and Dittrich, 2009). Customization of the software 

involves the change of the source code and add-ons that will modify the base functionality of 

the generic software. The steps between customization-configuration-customization can be a 

continuous process throughout the life cycle of the software. Hence, design-in-use practices in 

the context of standardized software are common activities. Thus, we need more attention, 

empirical research and understanding of design facilitators in order to gain insights of how the 

systems can be designed to improve healthcare activities. 

The main challenges to the use of PD methods in distributed OSS environment stem from the 

nature of PD methods that largely depend on the collaborative techniques based on proximity 

(Bratteteig et al., 2012). Research shows various techniques and tools which can be used to 

improve participation of non-developers in the design activities. For example, websites, 

workshops, training, mailing lists and academies provides mechanisms of acquiring feedback 

from non-developers (Iivari, 2011; Saugene, 2013). Moreover, the role of intermediaries or 
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implementation mediators has been recognized as one way to facilitate participation of non-

developers within distributed design settings (Iivari, 2011; Titlestad et al., 2009; Braa and 

Sahay, 2012). For example, implementation mediators can provide design, implementation or 

customization suggestions and training support for the other actors (Iivari, 2011; Saugene, 

2013). There are many actors who could plays the role of intermediary, for example, donors, 

software customizers, university academies institutions, implementers or NGO (Puri et al.,

2004, 2009; Pries-Heje and Dittrich, 2009; Saugene, 2013). While previous research 

acknowledges the importance of mediators in facilitating participation of practitioners within 

distributed design settings (Titlestad et al., 2009; Iivari, 2011; Braa and Sahay, 2012), most of 

these studies rarely discuss the design-in-use practices of mediators. Implementation 

mediators are also design facilitators (Light and Akama, 2012).

Therefore, as I have demonstrated from the literature review, we lack knowledge about 

design-in-use within the PD community. We also lack knowledge in the distributed design 

environment about mediators’ practices in the local settings when they are interacting with 

practitioners. I argue that in order to understand the introduction of standardized information 

tools (paper- or computer-based) in primary healthcare settings we require insights from PD 

about the design-in-use practices of design facilitators. In the next chapter I will describe the 

theoretical framework which has been used to guide the study.
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CHAPTER 4: THEORETICAL FRAMEWORK

This chapter presents the theoretical framework which influenced the understanding of my 

empirical research. My thesis is informed by practice theories. All practice theories share the 

assumption that working practices are the unit of analysis, and objects play a crucial role in 

organizing practices (Gherardi, 2012; Nicolini, 2013). Furthermore, practice theories share the 

assumption that working practices are situated in time and place and thus offer a way of 

understanding the social aspects of their accomplishment. Finally, practice theories recognize 

that change, organizing, meaning, coordination and learning happen in work practices 

(Huizing and Canavagh, 2011). Objects can include information artifacts, meaning various 

tools, systems, interfaces, and devices which are used for storing, tracking, displaying, and 

retrieving information, whether paper, electronic, or other material (Star et al., 2003).

Practice theories include such theories as actor-network theory, structuration theory, 

community of practice, and activity theory (Nicolini et al., 2003; Nicolini, 2013; Kuutti, 

2013). My thesis is guided by activity theory, which is a theoretical framework used to 

understand work practice and also for informing the design process of information systems 

(Kaptelinin et al., 1995, Korpela, et al., 2001; Igira, 2008). The use of activity theory in this 

study was influenced by the insights I gained from the literature review (Gasser, 1986; Gerson 

and Star, 1986; Engestrom, 1987, 2001; Kuutti, 1996; Law, 1992; Walsham, 1997; Berg, 

1997; Aanestad, 2003) and the practical motivation of the study. I elaborate these insights in 

the following. First, there are claims that activity theory is more open than other practice 

theories on the role of artifacts in work practices (Nicolini, 2013). Second, scholars 

acknowledge that the motives of individual do not disappear in the analysis, which is the case 

in the analysis of human practices when using the actor-network theory (Kaptelinin and 

Nardi, 2012, p. 74). Third, scholars suggest that activity theory is useful for analyzing

information and communication technologies for development practices (Kaptelinin and 

Nardi, 2012; Karanasios, 2014) where the major theme is avoiding the failure of technologies, 

is also a practical motivation for this study. Finally, it is suggested that activity theory is 

fundamentally oriented to contextual considerations (which is also one of the research 

questions addressed in this study), because the work practices are seen as culturally-, socially-

and historically situated (Nardi, 1996). Thus, it is suggested that the use of activity theory to 

understand information systems can support the development of information systems that 

back the situated nature of work rather than resist it (Kaptelinin and Nardi, 2006, p.88).  
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The use of activity theory as an analytical framework for understanding human practices is 

common in many research fields such as education, healthcare, and management (e.g. 

Engeström, 1987; 2001; Cole, 1995; Jarzabkowski, 2005; Milne et al., 2011). In Information 

Systems (IS) research, activity theory has been used not only for understanding human 

practices but also for informing the design of information systems (e.g. Kuutti, 1996; Bardram, 

1998; Korpella et al., 2000, 2001; Sangiorgi and Clark, 2004; Mursu et al., 2007; Igira, 2008b;

Kaptelinin and Nardi, 2012). 

The usefulness of employing activity theory as a theoretical framework to understand human 

practices stems from its emphasis that the motives for undertaking activities should be taken 

as the point of departure for the analysis (Nardi, 1996). Moreover, activity theory stresses 

those motives are not static since they are partly given and partly emergent (Blackler et al.,

2003; Nicolini et al., 2003). For instance, the motives of some practices may hold orientations 

or interests that are contradictory for others. By stressing the understanding of human motives, 

activity theory provides an analytical framework to understand how to intervene in order to 

improve the human practices through the design of information systems (Igira, 2008b).

The remaining part of the chapter is organized into two sections. The first section presents the 

history of activity theory while the second section presents specific concepts which I used to 

inform the understanding of distributed collaborative practices in my case study. 

4.1 Activity Theory  

Activity theory has its roots in Soviet psychological studies. The first generation was 

established in 1978 by Vygotsky, who based activity theory on the basic idea that human 

activities are motivated by some object/purpose. Another important idea was that human 

beings do not interact directly with their environments; rather it is through the mediation of 

artifacts that the interactions take place. Vygotsky’s ideas were expressed pictorially by 

Engestrom as a triad of subject, object and mediating artifact (see figure 6).

Mediating Artefacts

Subject Object

Figure 6: The first generation of activity theory as presented by Engestrom (1987)
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However, the limitation of the first generation is that the unit of analysis was individually 

centered and lacked regard for the social and communicative facet (Engestrom, 2001). The 

limitations were overcome in the second generation developed by Leontev (1978; 1981). 

Building on Vygotsky’s theory of human activity, Leontev provided distinctions between 

activity, actions and operations (see Figure 7). Activities are achieved through a series of 

actions. While activities are oriented towards objects/motives, actions are directed towards 

goals. Moreover, actions are implemented through operations, which are oriented towards the 

conditions under which the subject is trying to attain a goal. 

Moreover, Leontev introduced the term “division of labour” to differentiate between an 

individual action and a collective activity. Extending, Leontev’s ideas, Engestrom (1987) 

expanded the activity system triangle to include six interrelated elements which have direct 

relationship with each other. These elements include an object, a subject, artifacts, division of 

labor, rules and community (Engeström 1987), see Figure 8. The subject represents the 

involved actor(s) who are motivated by the object to produce the outcome of the activity. The 

object can be a material thing (e.g. patient, software) or intangible element (e.g. idea that 

clients should be monitored to finish their care trajectories), which the subject aims to 

accomplish (Nicolini, 2013). Moreover, the subject uses tools and artifacts to transform the 

object into the outcome. The community element represents all people who share in some way 

the object of a certain activity system. The division of labor refers to explicit and implicit 

allocation of tasks between the community and the subject elements, so that the 

transformation process of the object into the outcome can take place. The activity’s rules and 

procedures cover explicit and implicit norms, expectations, conventions, and moreover are 

used to regulate actions and interactions (Kuutti, 1996; Nicolini, 2013). 

Motive

Goals

Conditions

Activity

Actions

Operations

Figure 7: The hierarchical structure of the activity system (Kaptelinin and Nardi, 2006)
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Activity theory acknowledges that an activity system interacts and overlaps with other activity 

systems. For example, the activity system may be part of wider network of activity systems,

either because it is the outcome of another activity or it produces resources to be consumed by 

another activity or it cooperates with other activity systems to produce the outcome (Allen et 

al., 2011). Thus, the third generation of activity theory was developed by Yrjö Engeström in 

order to account for wider perspective on human activities and their collective efforts 

(Engeström, 2001). The third generation of activity theory proposes that the unit of analysis 

should be a minimum of two interacting activity systems (see Figure 9).

Activity theory is also built upon a dialectical perspective that changes and developments are 

triggered by contradictions (Engeström, 1987). Contradiction can be defined as historically 

accumulating tensions which emerge in daily work practices causing people to change their 

activities (Engeström, 2001). Furthermore, contradictions manifest in work practices as 

problems, ruptures, breakdowns, or clashes or deviations from the normal flow of work (Helle, 

2000; Blin and Munro 2008; Milne et al., 2011), generally called disturbances. Change of 

practices can occur if end-users will not just ignore disturbances and will instead decide to 

address them, for example by developing new solutions (Cluts, 2003), which can be a

deviation of formal practices such as adaptations or improvisation (Gasser, 1986; Folcher, 

2003; Alter, 2015).

Potentially 
Shared Object

Artefacts

ObjectSubject

Rules and 
Procedures

Community Division of 
Labour

Artefacts

Object Subject

Rules and 
ProceduresCommunityDivision of 

Labour

Outcome

Artefacts

ObjectSubject

Rules and Procedures Community Division of Labour

Figure 8: The structure of human activity system (Engeström, 1987)

Figure 9: Two interacting activity systems (Engestrom, 2001)
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Engeström (2001) categorizes contradictions into primary, secondary, tertiary and quaternary 

which are elaborated in Figure 10. Primary contradictions (1) occur within elements of a 

single activity system; such as within the subject or rules. Secondary contradictions (2) occur 

among the elements of the activity system such as between subject and rules. Tertiary 

contradictions (3) occur when actors introduce the object of a culturally more advanced form 

of a central activity or when they introduce a new element of the activity system. Quaternary 

contradictions (4) occur between an activity and nearby interacting activity systems as 

depicted. This study has mainly focused on quaternary contradictions within a network of 

activity systems.

4.2 Relevant Activity Theory’s Concepts for Analysis 

This study will use insights from the second and third generations of activity theory to 

understand work practices in PHC. Leontev’s notion of hierarchy of activity, as activity, 

actions and operations (Leontev, 1978) provides a framework to describe and understand 

granular level practices with the purpose of understanding the operational PHC information 

systems. Activity theory offers a set of concepts for describing human work practices such as 

object-orientedness, multi-voicedness, activity system, mediation, internalization-

externalization, contradiction and development (Engestrom, 2001). Three of activity theory’s 

concepts are especially useful for this research: activity system, mediation and contradiction. 

The combination of activity-actions-operations structure from the second generation and the 

Figure 10: Network of interacting activity systems (Engestrom, 
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selected concepts from the activity theory provide an analytical framework to understand how 

problems or conflicts occur in PHC work practices. Subsequent sections introduce the 

concepts of the structure of the activity system, mediation and contradictions and also how 

they have been used in the study. 

4.2.1 Activity System  

The main argument in activity theory is that human activities are directed towards motives 

which are constructed through negotiations, alignments or ignoring of different motives, 

interests and aspirations represented in the community (Nicolini, 2013). IS researchers have

used the concept of the activity system to identify important actors to be involved in the 

design process (Hyysalo and Lehenkari; 2000; Pilemalm et al., 2000). 

Moreover, the activity system is seen as culturally-, socially- and historically situated. 

Therefore, context is also integral to the activity system. According to Nardi:

Activity theory, then, proposes a very specific notion of context: the activity itself is the context. What 

takes place in an activity system composed of object, actions, and operation, is the context. Context is 

constituted through the enactment of an activity involving people and artifacts. Context is not an outer 

container or shell inside of which people behave in certain ways. People consciously and deliberately 

generate contexts (activities) in part through their own objects; hence context is not just “out there.'' 

Context is both internal to people—involving specific objects and goals—and, at the same time, 

external to people, involving artifacts, other people, specific settings. The crucial point is that in activity 

theory, external and internal are fused, unified. (Nardi, 1996, p.38)

The theory offers a richer understanding of context as both internal and external to the activity. 

The emphasis on “internal context” necessitates a solid analysis of the activity itself. The 

recognition of “external context” facilitates the incorporation of context beyond the activity 

system itself. For instance, the understanding gained from multiple interacting activity 

systems can be the connecting points to the relevance of studying the relationship between 

one activity system and other interacting activity systems, such as economic system, industry, 

supply chain, and organization (Boers et al., 2002) that encompass the larger landscape 

(Korpela et al., 2008).

The hierarchical structure of the activity system (activity-action-operation) can also assist in 

the analysis of how context impacts activities. For example, IS researchers have attempted to 

study the influence of context at the actions and operations levels and to use the gained 

understanding to guide the design of computer-based systems (Kaptelinin et al., 1999; 
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Kaenampornpan and O’Neil, 2004; Cassen and Koffod-Petersen, 2006; Koffod-Petersen and 

Cassen, 2006; Huang and Gartiner, 2009; Bardram and Doryab, 2011; Doryab and Bardram, 

2011). 

Building on the work of these scholars, this study has used the concept of activity system to 

identify which activities and actors are involved in healthcare provision, clients’ retention 

practices and design of the software. Furthermore, the hierarchical structure of activity system 

has been used to identify how external contextual elements (e.g. facility location) impact the 

use of the patient registry at the activity-action-operation levels. Also, I have analyzed how 

internal contextual conditions (e.g. the object of the specific disease that the health program is 

trying to address) impact interacting activity systems.

4.2.2 The Concept of Mediation 

Humans do not interact with the world directly; rather, their activities are mediated by 

different artifacts developed over time in a specific social-cultural and physical context 

(Bardram and Doryab, 2011). The concept of mediation is thus important when we want to 

understand the influence of context on work practices since it is through mediation that social 

issues such as culture, history and power manifest in action (Kuutti, 1996; Nicolini, 2013).  In 

particular, activity systems are mediated by artifacts, rules and division of labor (Engeström, 

2001; Blin and Munro, 2008; Nicolini, 2013). Artifacts can be categorized into tangible, less 

tangible and abstract artifacts (Engeström 1987; Kuutti, 1996; Nicolini, 2013). I present these 

categories with the use of PHC workers’ practices in the following sentences. Tangible 

artifacts are the ones which health workers consciously utilize during health services 

provision, for instance, information artifacts (e.g. patient records in patient registries,

appointment sheets, and mobile phones), and medical supplies (e.g. drugs, stethoscope and 

surgical equipment). Less tangible artifacts include healthcare and information systems 

procedures and guidelines. Abstract artifacts are the ones which health workers unconsciously 

use to organize their work, such as language, human skills/knowledge, means to divide work 

or interaction, norms, and social relations within a community (Engestrom, 1987; Bannon and 

Bødker, 1989; Kaptelinin and Nardi, 2012; Lee et al., 2013). 

This study uses the concept of mediation to understand which information artifacts and other 

social infrastructures (such as division of labor and rules) mediate achievement of the patient 

trajectory across health programs, facility and community levels. Moreover, the concept has 
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been used to understand how mediation of the activity-action-operation is happening in health 

facilities or how actors interact with each other through mediation of artifacts. 

Furthermore, the analysis centering on mediation concepts offers a framework to understand 

how context impact IS work practices (e.g. Bannon and Bødker, 1989; Nardi, 1996; Huang 

and Gartiner, 2009; Bardram and Doryab, 2011). The most significant context for an artifact 

is therefore the situation of use, where a subject works to achieve an object. This 

conceptualization of the artifacts centers the analysis on their relation to actual use, rather than 

as standalone entities. This study has also analyzed how social artifacts are mediating the 

activity systems at activity-action-operation levels. For example, defaulter tracing practices 

can be supported by rural settings (Papers II, III and V). 

4.2.3 The Concept of Contradiction, Disturbance and Mediation Breakdown 

The existence of activity networks which have objects/motives with varying orientations or 

interests can be a source of conflict and at the same time a source of transformation of the 

activity systems (Blacker et al., 2003; Engestrom et al., 2003; Nicolini, 2013). For instance, 

the presence of contradictions can result in the expansion of an object (new practice, or spatial 

or temporal expansion) which may need new mediating artifacts (Engestrom et al., 2003; 

Nicolini, 2013, pp.130–131). Accordingly, studying contradictions that exist within or 

between activity systems provides a framework for understanding the motives behind changes 

or deviation of activity systems. 

Researchers have used activity theory to analyze how artifacts get changed during 

information-systems development or use situation. For example, Issroff and Scanlon (2002) 

used the concept of contradiction to analyze the use of technology in higher education and to 

highlight how problems arise in learning and teaching activities after the implementation. 

Also, Murphy and Rodriguez (2008) have used the concept of contradiction to understand 

how introducing technology-enhanced learning had an influence on teachers’ practices and 

the need for restructuring. Igira and Aanestad (2009) have used the concept of contradiction to 

understand challenges facing the design and implementation process of computerized health 

management information systems. Ngoma and Igira (2012) used the concept to identify 

problems that exist in operational information systems in order to highlight how to improve 

quality of information in maternal and child healthcare. In the same way, Igira (2012) argues 

that identification of contradiction provides an analytical toolkit for identifying gaps in the 

design or implementation of information systems.
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In this study the concept of contradiction is central to the analysis. I have identified

contradictions which exist in healthcare, defaulter tracing practices and the design of software. 

Based on Engestrom (2001), the study has focused on contradictions within activity systems 

and quaternary contradictions between the interacting activity systems in all dimensions of 

collaborative practices (Papers II and V). These contradictions manifest themselves as 

problems, disturbances or inconsistencies between the components of an activity system 

(Engeström and Escalante, 1996; Issroff and Scanlon, 2002; Blackler et al., 2003; Lehenkari, 

2000). Practitioners see disturbances as interruptions in their work practices that cause 

deviations from the normal flow of work (Engeström, 2000; Helle, 2000; Barab et al., 2002; 

Issroff and Scanlon, 2002; Blacker et al., 2003; Allen et al., 2011; Milne et al., 2011; 

Karanasios, 2014). 

Bannon and Bødker (1989) have argued about the importance of looking at conditions which 

result in mediation breakdown in the use situation. It is recognized that changes of practice 

will occur if users choose not to ignore disturbances. For example, users can respond to the 

occurrence of disturbances by changing the object of the activity system or by creating new 

artifacts (Cluts, 2003; Murphy and Rodriguez-Manzanares, 2008). This study has specifically 

focused on disturbances with the purpose of gaining an understanding of the operational HIS 

operating in PHC. Using the insights provided by Helle (2000, p.8) and Engestrom and 

Mazzocco (1995), disturbances are defined as “different kinds of disruptions in work and 

communication which can exist in action, work task, artifacts or interactions among actors.”

In addition, the term “mediation breakdown” is used in the study to refer to the kind of 

disruption in work or communication which happens solely because of information artifacts.

The concept of disruptions has helped to identify mediation problem from information 

artifacts and existing changes (Miettinen and Hasu, 2002). For example, the concept of 

disturbance was used in combination with the hierarchical structure of an activity at the 

action-operation levels in order to identify interruptions occurring during healthcare service 

provision and also during piloting of the software.

Much of activity theory’s discussion on the use of activity theory to understand the impact of 

context is limited to the understanding of how context can be modeled into artifacts (Chen et 

al., 2013). This is not a focus of my research since the approach I take here aims to understand 

work practices in their actual work situation. Thus, a combination of the concept of activity 

system, contradictions and disturbances from activity theory by Engestrom (1987; 2001), and 
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Leontev’s notion of hierarchy of activity (activity, actions and operations) in the analysis has 

provided a holistic view on sources of problems occurring in PHC work practices. For 

example, the study has used the concept of contradictions to identify disruptions in healthcare 

trajectories which originate from public health concerns (e.g. clients not attending their 

appointments), and how its impact is felt on the operational practices around HIS (recording, 

IS artifacts, etc). This study has also analyzed how social artifacts are causing mediation

breakdowns at activity-action-operation levels. For example, defaulter tracing practices can be 

limited by urban settings or the nature of the disease it aims to support (Papers II, III and V). 

Hasu (2001) suggests that improvisation by users in information artifacts provides a means of

identifying breakdowns in work practices. The study has also investigated the practitioners’

improvisations to understand the reason for them. The focus on practitioners’ improvisation at 

the action and operation levels helped the study to understand how context impacts the work 

situation and also to provide design implications with a focus on the context. Overall, the 

analysis of disturbances at activity-, action- and operation levels provides a framework to 

understand how context impacts the work situation.
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CHAPTER 5: RESEARCH APPROACH 
This chapter outlines the research methodology utilized in this thesis. I begin by highlighting 

the research strategy, and then describe the research design and fieldwork as well as 

techniques used for data collection and analysis. The chapter concludes by reflecting on the 

research methodology. 

5.1 Research Strategy 

All research is based on philosophical assumptions, which could be positivism, interpretive, 

critical or pragmatist (Orlikowski and Baroudi, 1991; Myers, 1997; Walsham, 2006).  

Positivist researchers assume that the world can be understood objectively by researchers 

defining certain variables to be focused on during the research periods (Silverman, 2005). On 

the other hand, interpretive researchers assume that understanding the world can be gained by 

focusing on a social-cultural context according to the meanings assigned by participants and 

the researcher’s orientation (Orlikowski and Baroudi, 1991; Myers, 1997). Conversely, 

critical researchers assume that social reality is produced and reproduced by people and, thus, 

focus on oppositions or conflicts facing the society, and seek to be emancipatory (Myers and 

Avison, 2002). In my study, I have adopted an interpretive approach as I considered it suitable 

for gaining an understanding of primary healthcare information systems offered in different 

social-cultural and geographical settings. 

Interpretive researchers in information systems studies can use qualitative, quantitative or 

mixed research methods (Myers, 1997). Qualitative research methods help researchers to 

understand people and their socio-cultural phenomena in their settings in a detailed form 

(Myers, 2002; Silverman, 2005). Quantitative research methods are useful for predictive 

studies and involve researchers committing themselves to a prior hypothesis to be tested 

through controlled studies or statistical analysis (Kaplan and Duchon, 1988). Since the 

practical motivation for the study was to gain an understanding of health providers’ work 

practices in primary healthcare information system, the qualitative research strategy provided 

me with a methodological approach for achieving the objective of the study without 

predefining what aspects of the practice to focus on. 

Qualitative research approaches can involve ethnography, action research, grounded theory or 

case study (Myers and Avison, 2002). Ethnography is the study of people in naturally 

occurring settings which capture their social meaning and ordinary activities (Macaulay et al., 
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2000; Silverman, 2005; Walsham, 2006; Blomberg and Karasti, 2013). Consequently, I 

adopted an ethnographic approach as a strategy to understand primary healthcare because of

these methodological characteristics. In ethnographic studies, researchers participate directly 

in the settings of the lives of people who are to be studied, and fieldwork is conducted over a

prolonged time in order to gain deeper understanding of the settings (Markus, 1995; Aanestad 

and Olaussen, 2010). The second characteristic of ethnographic studies is that they produce a

thick description of the ongoing interaction between people and technologies they use in their 

everyday work. Walsham (2006) argues that the thick description is important for creating an 

understanding of what is happening in connection with information systems and its users.

Another reason for employing an ethnographic approach in my study is because the approach 

has been deemed useful for both understanding the work practices and for informing the 

design and development of information systems (Dourish and Button, 1998; Mortberg et al.,

2010). I have participated in the implementation of the DHIS Tracker system in Tanzania. 

Further details about the DHIS Tracker are presented in Section 5.2. Accordingly, I have used 

the ethnographic study to gain detailed insights on primary care health workers practices and 

use this knowledge to inform the development of the DHIS Tracker.

There are three ways of using ethnography in information system development: ethnography 

for IS development, ethnography of IS development, and ethnography within IS development 

(Beynon-Daviess, 1997). Ethnography for IS development concerns the use of the 

ethnographic approach to highlight the insights on work accomplishment and the tacit 

knowledge involved in it. It can also involve studying the use of information systems in an 

organization. Ethnography for IS development is a situation where the ethnographic approach 

is used for studying IS developers and IS development workplaces. Ethnography within IS 

development represents the use of ethnographic approaches as information system 

development techniques, such as for requirement elicitation, evaluation and training. I have 

used the ethnography approach for IS development and within IS development

In the conduct of the fieldwork in the primary healthcare settings, I have used an multi-site 

ethnographic technique to collect empirical data (see for example Marcus, 1995; Hine, 2007; 

Nicolini, 2009; Madden, 2010). A multi-sited ethnography technique involves a spatially-

dispersed field through which the researcher moves physically to two or more places, or 

conceptually, by means of techniques of juxtaposition of data (Falzon, 2012). The benefit of a

multi-sited ethnography technique is that it can provide insights into both local contexts and 
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the wider social systems in which the two are situated (Marcus, 1995). As such, multi-sited 

ethnography can be used for comparison and contrastive purposes (Madden, 2010; Blomberg 

and Karasti, 2013). This study, therefore, selected multiple-sited ethnographic techniques in 

order to get a broader understanding how information systems work in different places. This 

allowed me to understand comparisons and similarities between the different settings.

Ethnographic fields in the multi-site studies can be related to geographical, social or mental 

constructs (Madden, 2010), such as understanding different sub-cultural groups in different 

geographical locations (Hage, 2005). My fieldwork involved different geographical settings 

(e.g. urban and rural), different health programs (e.g. vaccination, PMTCT, HIV, tuberculosis), 

different facility types (health centers and dispensaries) and health levels (facility and 

community). 

5.2 Research Design 

The research reported and analyzed in this thesis was conducted in Dodoma region, which is 

centrally positioned in Tanzania. Dodoma region was selected to be my research site since it 

is one of poorest regions in Tanzania. Being a poor region, it provides better settings for 

studying and understanding how social-economic situations impact the primary healthcare 

information systems, which could be of value to other similar settings. 

My research is situated within the HISP project, which is an action research framework aimed

at strengthening health information systems in the southern hemisphere. One way of 

strengthening information systems by the HISP network is through development and 

implementation of DHIS2 (District Health Information Software version 2) as well as 

capacity development. The design of DHIS2 is aimed at enhancing information-use behavior 

among health managers, planners and workers in the health sector of developing countries by 

strengthening the local professional capacity and enhancing the sustainability of the system 

(Braa et al., 2004). As such, since the beginning of HISP activities in the year 1994, 

participatory design with its roots in the Scandinavian PD tradition and action research 

approach has been core in the development of the DHIS2.

Currently, the DHIS2 platform is the health management information system in use in more 

than 47 countries across four continents (www.dhis2.org). In the DHIS2 platform, there are a 

number of modules, such as the DHIS aggregate, the DHIS mobile and the DHIS Tracker 

module. The DHIS aggregate is the main module within the DHIS platform and it allows the 
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management of aggregate data. It also includes advanced features for data analysis, such as 

data GIS, charts, pivot tables, and dashboards. The DHIS mobile is used for data reporting 

from a facility to the district level, while the DHIS Tracker is designed to follow up and report 

on individual program service deliveries to beneficiaries, as part of the name-based 

component of DHIS2. The DHIS system is a national standard in Tanzania for processing 

aggregate data at district, regional, and national levels. In Tanzania, HISP has been located 

and coordinated within the Department of Computer Science and Engineering at the 

University of Dar-Es-Salaam since 2002. The Tanzania HISP team works closely in 

collaboration with the Tanzania Ministry of Health and Social Welfare and other various local 

and international partners (Nguyen and Nyella, 2010). 

The DHIS Tracker can be used for monitoring clients in health programs, such as for patient 

with tuberculosis, expectant mothers in antenatal care, children who attend the children’s 

clinic within the maternal and child healthcare program, or patients with HIV/AIDS. The 

initial version of the DHIS Tracker module was designed by the Oslo team, using the 

experience of an Indian team. The purpose of building the system was in strengthening 

institutional measures in order to increase immunization coverage, pregnancy tracking, and 

home-based care (Gizaw et al., 2012). The DHIS Tracker system has been deployed to 

countries such as Guinea-Bissau, Malawi, Tanzania, and Uganda.

As described earlier, this study involved different geographical settings (e.g. urban and rural), 

different health programs (e.g. vaccination, PMTCT, HIV, tuberculosis), different facility 

types (health centers and dispensaries) and health levels (facility and community). In the next 

paragraphs I elaborate on the multi-sitedness of my research.

The study was conducted in two districts (which will be referred to here as Bwawa and Bahari 

districts). The districts were selected based on the fact that they had different levels of social-

economic development (rural and urban contexts). The fieldwork was divided into three 

phases: situation analysis, defaulter tracing practices, and implementation of the DHIS 

Tracker. The division of the timeline had nothing to do with the objective of study, rather it 

had to do with other commitments I had as PhD student at the University of Oslo and, for 

example, had to detach myself from fieldwork to accomplish course work and evaluation 

requirements of the faculty in which I was enrolled between the first and second phase of my 

study. In the following, I present each phase by elaborating on where the study was conducted 

and the reasons behind its selection.
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The first phase of my ethnographic study – situation analysis – was conducted over 6 months 

(August 2011–January 2012). My initial focus in the fieldwork was on understanding how 

information technologies could be used to improve access to and quality of maternal and child 

healthcare in sub-Saharan Africa. In particular, I aimed at gaining an understanding of how 

information artifacts were used to help pregnant women (under the PMTCT service) who 

moved in the multiple settings where care is provided. During this period, I selected health 

facilities from the two districts used as my empirical research sites. Table 3 presents the 

overview of study facilities showing the ownership and type features. The names of the 

facilities are represented alphabetically (A–K). The selection of the facilities in both districts 

was based on the fact that they provided RCH services, including PMTCT services. For the 

Bahari district, I had an additional criterion: that the facilities should be connected to the 

national electricity grid, so that I could pilot a computer-based system. I selected eight 

facilities in Bwawa and three facilities in Bahari. The selected facilities were of different 

types: health centers, dispensaries, and hospitals. 
Table 3: Overview of study facilities showing ownership and type features

Bwawa Bahari
Health Center Dispensary Health Center Dispensary Hospital

Public 2 (A, B) 2 (C, D) 1(E) 1(F) 0
Private 4 (G, H, I, J) 0 0 0 1 (K)
Total 8 3

Table 3 shows also that private facilities did not include the dispensary category. This is 

because at the time of the study there was no private facility at the dispensary level which 

offered PMTCT services. The actual data collection was performed in the maternal and child 

health services, HIV and Tuberculosis health programs. As indicated in Table 4, my initial 

plan was to have 11 study sites. However, during the situation analysis period, I only 

managed to visit nine facilities (A, B, C, D, G, H, E, F, and K) due to challenges that arose 

from the use of the ethnographic approach (I provide the reasons in section 5.6). During this 

phase I became aware that among the challenges which facilities faced was the drop-out rate 

of clients in maternal and child health services. I then came to learn about defaulter tracing 

practices which were conducted within health facilities premises to counter the problem.

Some data collection was performed at community level and involved community health 

workers and leaders, since I had learned that they were involved in client retention practices.

The second phase of my study was from July to August 2012, and November 2012 to April 

2013. In this phase the emphasis was on gaining a deeper understanding of defaulter tracing 
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practices. The fieldwork was performed at the health facility and also at the community level,

and was conducted in four facilities. Van Maanen (1988) argues that ethnographies are 

experientially driven since the writers draw experience from their fieldwork (p.4). Similarly, I 

used the acquired fieldwork experience (from the first phase) to select which facilities to 

proceed with in the second phase of my research. In particular, I ended up with four facilities 

in the two districts (A, C, E, and F), all being in public ownership and where two are health 

centers and two are dispensaries. I now demonstrate the reasons for selection of the four 

facilities in the next paragraphs.

The experiences I had acquired showed that client referral from dispensaries to health centers

created a challenge in health service provision and subsequently led to defaulter tracing 

practices. The experience was obtained through the accounts of the informants in the facilities. 

For example, the following comment was made by one informant in a peripheral facility: “The 

problem which we have in our facility is that we do not know where our referred PMTCT 

clients (to other facilities) are.” From this and similar comments, I then decided that one of 

the criteria for selecting health facilities in both districts would be that the two selected 

facilities should be of referral- and peripheral facility types in the formal system of PHC 

services, according to the national guidelines. This decision led to the exclusion of private 

facilities in Bwawa district, since I found all private facilities (G, H, I, J) referred clients to 

public health centers (A) in the case where clients could not afford some costs, such as for 

laboratory use, malaria drugs or outpatient services (in case any pregnant woman or child was

sick). In Bahari district, I had access to three facilities (E, F, K), which made me drop the 

hospital facility (K) because it did not fit within the referral and peripheral criteria.

Another criterion was to exclude facilities which had limited or non-existent information 

practices on PMTCT services. For instance, one private facility’s staff (H) said that no client 

had preferred to deliver a baby at their facility since the service was not free, as it was at the

publicly-owned facility. Likewise, staff in another privately-owned facility (G) never filled-

out data in the PMTCT registers because the HIV clinic was just adjacent to the antenatal 

room. Health workers explained that they did not fill the PMTCT register because there was a

shortage of staff. They also informed me that their task was to make sure that the client went

to the HIV/AIDS clinic room and, then, all HIV related information would be taken care of by 

the HIV clinic, and the antenatal clinic would concentrate on specific maternal and child 

healthcare services. Similarly, the other public facilities (B and D) had limited information 
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practices since their data documentation practices in the PMTCT registries were minimal. 

Thus, in the first district, I selected two facilities (A, C) by eliminating the other facilities 

described above, since they could not offer me an opportunity to observe information 

practices in totality. The decision is in line with the argument made by Ramduny-Ellis et al. 

(2005), who state that when activities happen infrequently, observation will not capture some 

instances of work practices. In this phase, I came to learn how defaulter tracing practices were 

affected by contextual issues. Consequently, in this phase, I also placed strong emphasis on 

understanding defaulter tracing practices and how they were influenced by the working 

situations of the four health facilities. Child health services for under-fives are extensive and

include immunization, weight growth monitoring, and PMTCT services. However, when I 

wanted to compare PMTCT and another health program, I decided to focus on defaulter

tracing practices related to immunization since the practices were performed more frequently 

compared to growth monitoring defaulter tracing practices. Also changes of information 

practices were evident (refer to the finding section of Paper III). 

The third phase of my study was from January 2011 to August 2012, and November 2012 to 

December 2013. Being involved in the HISP project, I had an opportunity to participate in the 

implementation of the DHIS system globally in general and specifically for HISP Tanzania. 

Consequently, some research activities had been conducted at the Department of Informatics, 

University of Oslo. Because my research orientation was on patient-care information practices, 

the DHIS Tracker Module gave me the opportunity to study and understand how it can be 

used to support health service provision. The Tanzanian HISP team has plans to extend the 

development of the DHIS system to the facility level. In the year 2009, the DHIS Tracker 

system was piloted in two public health facilities in Pwani region (Ngoma et al., 2012) and in 

this study it was implemented in Dodoma region (see paper IV). The DHIS Tracker system 

was implemented as a pilot in two facilities in Bahari using the DHIS Tracker version’s data 

model which was previously piloted in Kibaha district. The selection of two facilities (E and F)

was based on the criteria that they were less hectic compared to their urban counterparts (A 

and C). The implementation period ranged from November 2012 to April 2013, when I was 

part of the implementation team together with two MSc students from the University of Dar 

es Salaam, who joined the implementation in November 2012. The aim was to gain more 

understanding of how the DHIS Tracker could be designed to improve information 

management in maternal and children healthcare.
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5.3 Data Collection  

The empirical work was carried out in health facilities, community premises and at the 

Department of Informatics, University of Oslo. Data was collected using ethnographic and 

participatory design-inspired approaches (Hughes et al., 1994; Blomberg and Karasti, 2012,

2013). The empirical findings were obtained through the following ethnographic techniques: 

observation, document review and artifact examinations, and interviews. The study also 

obtained data by piloting DHIS Tracker software in two health facilities, using participatory 

design techniques of focus group discussion, training and system experimenting. The 

ethnographic study, training and focus group discussions were conducted in Kiswahili, since 

it is the most-used language in Tanzania. However, the ethnographic study related to my 

interactions with the global team and other non-Tanzanian members were conducted in 

English.

Ethnography usually involves the participation of a researcher, either overtly or covertly, in 

people’s daily lives through watching and listening, informal and formal interviews and by 

collecting document and artifacts (Hammersley and Atkinson, 2007). As such, observation 

was the main technique used to collect empirical material in order to gain insights of PHC 

work practices around the use of information systems and use the gained insights to inform 

the development of the DHIS Tracker. Moreover, the data collection had a focus on 

breakdowns (e.g. non-use of official information artifacts or non-complying clients), as they 

provided understanding of the instances where work is interrupted during the use situation

(Bødker, 1996). 

To present the data collection methods used in this study, I will first demonstrate data 

collection in primary healthcare-related fieldwork. For the second part, I will present the data 

collection in the implementation of the DHIS Tracker.

5.3.1 Primary HealthCare Related Fieldwork 

In my fieldwork, I collected data in a total of 11 Primary healthcare facilities, described in 

Table 3. The main data collection techniques used were observation, document review and 

artifact examination, and interviews. These techniques for data collection were used in all 

phases.
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5.3.1.1 Observation  

Observations were conducted at the health facility and community levels. Bryman (2008) 

categorizes a participant observer’s roles into complete participant, participant-as-observer, 

observer-as-participant and complete observer. A complete participant is a fully-functioning 

member of a social setting and other members are not aware of the researcher’s identity. A 

participant-as-observer is similar to complete participant but other members are aware of the 

researcher’s status. An observer-as-participant researcher performs some observation with 

very little participation while in complete observation they only observe and do not interact 

with people. At both facility and community levels, my roles altered between observer-as-

participant, and participant-as-observer depending on whether informants were aware of my 

status and why I participated.

The observations were performed in the 11 antenatal care clinics, 11 children’s clinics, 4 

delivery units, 4 HIV clinics, and a TB clinic. In most facilities, maternal and child health 

services are offered within one building, albeit in separate rooms. PMTCT services, antenatal 

and for children, could be in a single room, though health providers would attend one client at 

a time. Accordingly, it was easier for me to observe multiple services. The aim for conducting 

observation was to understand how information artifacts were actually used to facilitate 

healthcare services. The following questions were used as guiding principles during my 

observations:

I. Which information artifacts are used to support health service provision?

II. What breakdowns exist in the use of information artifacts?

III. How do health workers fit things together in the case of breakdowns?

I used different methods to conduct observation in health service provision. I observed 

activities in different clinics while taking field notes on how health providers were 

documenting or accessing information in health programs. I also followed health providers16

and clients in different places where care trajectories were taking places in order to follow up

on which information artifacts were used in each place. For example, on several occasions in 

facilities with an HIV/AIDS clinic, I followed nurses when they were escorting PMTCT 

clients between antenatal and HIV clinics, and vice versa. I also observed meetings between 

nurses and clients and I listened to their conversation and took field notes. Based on that, I 

was able to understand how healthcare services were mediated by both formal and informal 

16 I use the terms health worker, health provider, practitioners interchangeably 
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artifacts. Figure 11 provides insights of observed practices in children services in the outreach 

and institutional premises of health facilities. 

A: In outreach premises 
A: In health facility premises

In some cases, I took the role of a participant-as-observer. For example, when I helped nurses 

in registering data for pregnant women/children or helping nurses to fetch drugs/files in 

PMTCT or HIV/AIDS clinics, I took the role of an observer-as-participant. Initially I was 

asked but later I volunteered to help.  The role of observer-as-participant had both advantages 

and disadvantages. By helping to register data on antenatal cards or registers, I quickly 

learned how working situations affect information system artifacts and practices. For instance, 

by interrogating clients on their residential information, I noted that the problem of the 

clients’ movements was huge, and also how nurses distributed documenting practices in 

formal and informal information artifacts. However, observer-as-participant had a negative 

impact on the documentation of research in terms of field notes since I had to wait for when 

there were no clients about or do it after I had left the fieldwork settings.

I also made observations concerning defaulter tracing practices where I took a role of an 

observer-as-participant. For example, I could watch how health workers searched paper 

registries to identify defaulters, and the challenges they encountered in the use of paper 

registries. Similarly, I observed and listened when nurses were using mobile phones to contact 

clients or health workers in other health facilities about missed appointments. Furthermore, I 

listened and took notes when I observed conversations between nurses and community health 

workers (CHW) about informing certain clients who had defaulted. For phone conversations,

it was possible for me to hear their conversation since in most cases they worked in pairs and 

A B

Figure 11: Observation of child health services provision 
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used the loudspeaker mode of the phone so that the co-worker could record the outcome of 

client tracing. The observation of and listening to the conversations between clients and health 

providers or among health providers also made me understand the reasons why clients did not 

show up in care trajectories. On several occasions, I followed nurses and CHW when they 

were visiting clients at home. I paid attention to the conversation they had with clients or 

other community inhabitants they asked about the clients. Figure 12 illustrates my observation 

concerning defaulter tracing practices during the fieldwork period. 

In such instances, I observed their information practices for how the outcome of clients’ 

information was recorded or retrieved from different community-based information artifacts

such as CHW’s notebooks and village registration systems. This aspect deepened my 

understanding of how the community level participates in health service provision, and how 

their information artifacts interact with facility-based information artifacts. Also, the 

observation helped me to understand other challenges facing health workers in provision of 

primary healthcare services. For instance, I noticed how challenges arise in defaulter tracing 

practices due to CHW’s lack of notebooks. 

A: Mobile phone calling by nurses to the PMTCT clients in health facility premises       
B: CHW visiting a mother of a child on her farm

While observing health services in health facilities, I could also see and hear the interaction 

between facility and other community actors. For example, I observed how health providers 

informed community leaders about mobilizing clients to bring their children when they did 

not attend services or during immunization campaigns. Likewise, I could see and hear how 

nurses asked the audience of clients to convey the messages to their neighbors who had not 

showed up for vaccination services. I also attended several meetings conducted at health 

A B

Figure 12: Some illustration from the observation sessions concerning defaulter tracing practices 
during the fieldwork period

70 

 



 

facility level about facilitating defaulter tracing practices. My main focus was to gain more 

understanding of how different artifacts (e.g. the invented health programs reports) were used 

in the meetings or other places to facilitate defaulter tracing practices.

At the community level, I made observations by attending several events regarding healthcare 

services where I took a role of observer-as-participant. These meetings were conducted at the 

community level with the aim of facilitating client-retention practices. For example, in 

February 2013 in Bwawa district, I observed a campaign coordinated by government and 

various donors calling all people who had dropped out of HIV care to return. I also attended 

community gatherings, such as the inauguration of a new vaccine, at regional, district and 

ward levels in order to understand how community leaders participate in health service 

provision. These observations provided me with further understanding of how defaulter 

tracing systems were recognized and realized by various actors from the regional, district, 

facility and community levels.

I observed work practices in the 11 health facilities, usually from 8.00 am to 3.00 pm. 

However, Marcus (1995) argues that multi-site ethnography is mobile and emergent. I made a 

plan that each facility had to be visited at least once a week. Sometimes, I would observe for

four hours in a peripheral facility and then move to a referral facility on the same day. In total, 

101 sessions of observation in facilities, each lasting between 3 and 7 hours, were included in 

the data collection. In communities, the duration of observation in the meeting ranged from 3 

to 5 hours. I had encounters with 87 health providers; 42 nurses, 13 doctors, 5 data clerks, 2 

patient-tracing coordinators (community health workers who coordinate defaulter tracing 

activities in certain facilities), 13 community leaders, 6 village health workers and 6 

community health workers (CHW) who were involved in PMTCT services. 

5.3.1.2 Document Review and Artifact Examination 

Several policy documents were reviewed, such as Tanzanian health policy, Reproductive and 

Child Health (RCH) strategic plans, (regional & districts) health annual plans and reports,

PMTCT guidelines, home based care service guidelines, national guidelines for the 

management of HIV/AIDS, and HIV act and policy. These documents provided background 

information about PMTCT and other collaborating actors and healthcare provision protocols. 

Some guidelines like PMTCT also provided background information on the information 

documentation and data flow process in client trajectories. Moreover, I reviewed letters 
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written from district level to facilities about defaulter tracing practices and letters written to 

facilities by CHW/community leaders regarding maternal and child healthcare. The review 

helped me to understand the role of community leaders or district administrators in the 

defaulter tracing practices. 

Further, I conducted artifact examination – an approach of describing the artifact by focusing 

on its users and uses in supporting actual work practices (Carstensen and Sørensen, 1996). For 

example, I examined the patient-oriented artifacts to understand how they facilitated 

collaborative work by making visible the work of others and coordinating one’s own work. 

Artifacts reviewed included clients’ cards, clients’ folders, referral forms, laboratory forms,

village registration system, community health workers’ notebooks and facilities’ registers. I 

took photos of patient registries in PMTCT and vaccination programs in my observations

from all facilities. The comparison of photos of the registries in the different phases of my 

research provided me with insights on what has changed and made me understand the reason 

for change.

5.3.1.3 Interviews 

Madden (2010) asserts that interviewing is one of the potential ethnographic methods that can 

be used for uncovering informants’ perceptions of the world under study. I conducted some 

interviews to get an overview of the observed health workers’ practices, at both the facility 

and community levels. I focused on issues like overall work practices, such as work flow and 

institutionalization of informal practices/artifacts due to breakdowns. As such, I did not have 

interview guidelines; rather, I had some question that emerged from the observation sessions I 

had conducted. The style of interviewing I used is according to Madden (2010), who argues 

that an ethnographer can use a range of interviewing techniques, beginning with an informal

approach and then moving on to formal interviews. Interviews can be categorized as highly 

structured, semi-structured or unstructured (Madden, 2010). I chose unstructured and semi-

structured interviews because I did not want to limit the responses from the informants. I also 

judged that it was appropriate in the context of the healthcare service because of the higher 

work load of health providers. The informants in the study comprised nurses, doctors, data 

clerks, patient tracker coordinators, community health workers, health officers and 

community leaders who were all participating in immunization and PMTCT services. 
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I cannot state the exact duration of informal interviews but the duration of semi-structured 

interviews ranged from 30 to 90 minutes. Semi-structured interviews were conducted in 

offices before and after healthcare sessions, while the informal interviews were conducted at 

the place of service provision. The semi-structured interviews were planned ahead, for 

example by appointment, while the informal interviews were conducted on ad-hoc basis. 

Bryman (2008) categorizes interviews into individual and group interviews. Using group 

interviews, people who were known to have had a certain experience could be interviewed in 

a relatively unstructured way about that experience. Accordingly, I have conducted both 

individual and group interviews. 

I performed informal interviews with health providers based on observed work practices for 

the purpose of getting clarification of such issues as under-use of formal artifacts, and 

documentation in informal artifacts. The interviews took place during healthcare sessions, but

I did not interrupt the process of care; rather, I waited until there were no clients or until the 

end of the day’s session. The informal interviews were also conducted during observations I 

performed; for example, during or after observation of defaulter tracing activities.

Apart from interviewing health providers, I also conducted four informal interviews with five 

clients (four women and one man) who were attending the PMTCT services. One interview 

was conducted with a couple in one PMTCT clinic, while the other three interviews were 

conducted with individuals in the outpatient and HIV/AIDS clinics. The theme of the 

interviews was their experience of going to multiple settings carrying information artifacts,

and their experience following healthcare in different health programs in different facilities. I 

waited until they had finished their healthcare consultations and then asked if I could have a 

little chat with them. 

Phone interviews can be a viable way of communicating with informants in geographically 

diverse locations (Berg and Lune, 2012). I conducted four phone interviews with the first 

peripheral facility with one health provider, and four phone interviews with two health 

providers at the second peripheral facility in order to get clarification on an issue I had 

encountered in the examination of the information artifact. The phone interviews were also 

used to follow up on some clients who had missed appointments or been referred and had not 

come back. I later performed some informal interviews with health workers regarding the 

reason for a change of information artifacts after I had first examined them.
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I also conducted interviews with some community leaders in either their home settings or any 

other place suitable for them. The theme of the interviews was related to their participation in 

defaulter tracing practices, specifically for both immunization and PMTCT services. Figure 

13 provides some illustrations of group interviews conducted during the fieldwork.

A: With community leaders 
B: With community health workers and a fellow researcher

Table 4 presents the summary of the interviews conducted with health providers working in 

primary health facilities during the fieldwork period.

Table 4: Summary of interviews at facility and community levels 

 

Interviews were also conducted with health administration officers for health services 

supporting maternal and child health at district, regional and zonal levels. The theme of 

interviews was the elaboration of observed work practices, such as the essence of defaulter 

tracing practices and collaborative practices and their relation to information work practices at 

the PHC levels. Table 5 presents the summary of the interviews done with health 

administration officers.  

Type of informant Number of 

informants

Total number of interviews (with repetitions)
Individual Group

CHW 12 7 4
Community leaders 13 10 2
Nurses 14 13 2
Medical doctors 8 9 1
Patient Tracker coordinator 2 5 -

Total 49 44 9

Figure 13: Group interviews illustrations 

A B
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Table 5: Summary of interviews at district, regional and zone levels

5.3.2 DHIS Tracker Implementation 

The DHIS Tracker implementation was conducted in the third phase of the research. 

Observation, artifact examination, and interviews were methods employed in data collection.

5.3.2.1 Observation  

Observation of the DHIS Tracker system occurred in two places: at the department of 

informatics and in health facilities. I performed the role of participant-as-observer in the 

DHIS Tracker implementation system in the health facilities as I was an implementation 

facilitator who participated in preparation, training and implementation of the DHIS system. 

While participating in the training for using the DHIS Tracker system, I also listened to the 

conversations between health providers regarding the use of the DHIS Tracker or the 

comments made by community health workers or leaders. The following questions were used 

as guiding principles during my observations of the DHIS Tracker:

IV. Which features of the DHIS Tracker can be used to support health service provision?

V. What breakdowns exist in the use of DHIS Tracker?

VI. What needed to be changed in the DHIS Tracker to fit healthcare practices?

The first part of the observation was done by attending 4 DHIS implementers’ workshops 

organized by HISP with the aim of disseminating DHIS skills. The workshops were usually 

conducted for a period ranging between one and two weeks. My participation in DHIS 

training workshops provided me with opportunities to learn about the DHIS system – and 

DHIS Tracker in particular. Further, I also learned about different roles of the stakeholders 

Location Health Administration 

Department

Number of 

Informants

Total number of interviews (with 

repetition)

Bwawa district
RCH 3 9
HIV/AIDS 2 4
HMIS 1 2
Health officer 1 2

Bahari district
RCH 5 11
HIV/AIDS 3 8
HMIS 1 1
Health officer 1 2

Regional and 

Zone Levels

RCH 3 4
HIV/AIDS 1 1
Health officer 1 2

Total 22 46
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involved in its design and also how design practices are distributed between the local and 

global level. The learning I acquired from the workshop was supplemented with informal 

learning through informal interactions and discussions I had with colleagues from other 

countries. For example, I learned about the DHIS Tracker module in use in Tanzania through 

colleagues from Tanzania. One of them was a PhD student at the University of Oslo and the 

other was a programmer who developed the modules. I also had discussions with DHIS 

Tracker implementers from Malawi and Mozambique, also PhD students at the University of 

Oslo. 

The shortcomings in the DHIS system were communicated to the software development team 

at the University of Oslo using several approaches, ranging from email conversation, short 

meetings and formal powerpoint presentations where I invited some developers and another 

coordinator to attend. In one instance, I sat with the coordinator of the DHIS Tracker

Developer who interacted and worked with developers and discussed the data format for 

functionality of a defaulter list and health program summary reports. I also prepared a mock-

up to demonstrate how the system should look in order to facilitate SMS to non-client actors. 

During the whole period of the study, I had interaction with 9 DHIS core developers at the 

University of Oslo from August 2012 to December 2013. In health facilities, I took notes on 

the conversation/discussion I had with fellow implementers; for example, on several 

occasions we had conversations on the shortcomings we observed when deciding where to 

locate the computers and about the training of health workers. 

The time spent in the observation within the facilities related to the DHIS Tracker 

implementation ranged from 2 to 6 hours. The implementation involved the task of 

installation and training health workers and experiencing the system in practice. Figure 14

provides insights from the fieldwork of the observation conducted. Moreover, this period of 

implementation and interaction with the global team was used to understand design issues, 

evolution of the DHIS design, and the facilitator’s role. In April, we17 conducted 10 focus 

group discussions with health workers with the purpose of obtaining their views on the digital 

information system. I prepared discussion topics based on the comparison of their work 

practices around defaulter tracing and DHIS Tracker’s assumption on defaulter work practices. 

We also demonstrated the system to some community leaders in order to get their views on 

the design of the system. Moreover, on several occasions, I had discussions with fellow 

17 The three people involved in the implementation of the DHIS Tracker 
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implementers about the shortcoming of the DHIS Tracker which we had observed, based on

our experiences with health workers. We discussed and agreed which data item or form 

should be changed and in what way and, consequently, we re-designed some forms.

A, B: DHIS Tracker training sessions in the two facilities
C: Demonstrating the system to a community leader 
D: CHW using DHIS Tracker to get defaulters names from downloaded excel format sheet

5.3.2.2 Artifact Examination 

The review of artifacts was also performed on the DHIS Tracker software. I examined DHIS 

software functionalities in order to find out how they matched with work practices observed 

in the facilities. I have examined how DHIS features related to layout, contents, and 

functionality have changed over time in the different versions released, and linked this with 

suggestions gained from the ethnographic fieldwork. The examination was done by 

scrutinizing emails related to DHIS release sent on the DHIS implementers’ mailing lists and 

also by experimenting with the demo version of DHIS Tracker from the HISP website.

Figure 14: Illustration of observation session conducted during the DHIS Tracker fieldwork

A B

C D
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5.3.2.3 Interviews 

I further conducted 9 informal interviews with three coordinators of the DHIS Tracker

development at the department of informatics about the change of the DHIS Tracker’s design. 

These interviews were conducted before and after the implementation of the DHIS Tracker 

with the aim of understanding the history of DHIS Tracker development and gaining an 

update about a request I had made for the changes on the DHIS Tracker. These dialogues 

ranged from 20 to 40 minutes. The interactions were also supplemented by short informal 

talks, whenever the opportunity arose in day-to-day activities related to the implementation 

and use of the Tracker. 

5.4 Field notes and Data Analysis 

I have used ethnographic and practice-based approaches to present and understand primary 

healthcare facilities and work practices. Ethnographic practices involve three phases: writing 

field notes, organizing data and creating stories (Madden, 2010). Field notes can be 

categorized as primary or secondary (Madden, 2010); primary field notes are taken during the

fieldwork while the secondary field notes are expanded primary field notes and have an 

analytical and reflective tone (p. 123). Field notes were taken during observations and

interviews, and document reviews. Both English and Kiswahili were used in the field notes. 

The ethnographic study, training and focus-group discussions were conducted in Kiswahili. 

However, the ethnographic study related to my interactions with the global team and other 

non-Tanzanian members which were conducted in English. Field notes can also be 

constructed from a diary (Madden, 2010). I did keep a fieldwork diary, which documented my 

reflection about primary healthcare work practices and the way they evolved over time. The 

diary also helped me to follow up certain issues which were not clear during the next 

fieldworks visit. The diary was kept on the implementation of the DHIS Tracker in order to 

document it. The primary notes were later expanded into detailed field notes which were 

translated into ethnographic descriptions (Emerson et al., 1995) in English.

To construct the ethnographic descriptions, several approaches had been used. First, 

ethnographic descriptions were prepared for all 11 facilities, with the main focus on

understanding information needs, tools and the facilities’ practices and their socio-economic 

profile (e.g. population statistics, type of health facility and service provided, organization of 

their work practices, challenges facing facilities, etc.). The facilities’ ethnographic 
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descriptions were read several times in order to obtain an understanding of the data. The 

theme of change of information artifacts emerged from reading and reflecting on descriptions 

over a period of time. In particular, the analysis indicated that there was a tension (Engestrom, 

2001) between the official information system and the work-related demands that resulted in 

the adaptation of information artifacts by health workers. Kaasboll et al. (2010) argue that for 

users to develop information systems competence, they need to be fluent in three domains: 

information, technology and work tasks. The descriptions from health facilities showed that 

practitioners changed their information artifacts’ content, layout or introduced new 

information artifacts. Hence, Kaasboll et al.’s (2010) insights helped me to identify existing 

changes made by health providers in artifacts (e.g. layout, add/skip or remove information 

fields in paper records) or development of informal guidelines (defaulter tracing guidelines).

Researchers have noted that the construction of ethnographic descriptions in multi-site 

ethnographic approaches can be done by using such techniques as following the people, the

thing (artifact) or work practices, or the story (Markus, 1995; Blomberg and Karasti, 2013). 

These insights also guided me in further organization of the ethnographic description into 

narrative descriptions (Emerson et al., 1995). In this study, I used the technique of following 

work practices around healthcare provision in health facilities or, defaulter tracing practices. 

This was aided by a characterization strategy (Van Maanen, 1988) through a combination of 

stories from multiple clients put into a character of a certain client in order to improve 

readability of work practices around care trajectory (see Paper I). The description of defaulter 

tracing practices was also based on how the work of tracing clients between facilities and 

communities was carried out. Further, the concept of the patient trajectory helped me to 

identify coordination artifacts and protocols used in each place where a health service is 

provided. I also used the technique of following the DHIS artifact (in both local and global 

instances). The ethnographic description of the DHIS Tracker was prepared based on how (in 

both local and global instances) the DHIS Tracker system changed (functionality/layout)

depending on the ethnographic study I had conducted, or participatory practices carried out

(by engaging health workers in the design practices).

However, in ethnographic studies, the process of data collection, analysis and writing can be 

intertwined (Madden, 2010). Accordingly, throughout the study I have been going back and 

forth in activities of reading primary field notes or data collection, and expanding

ethnographic descriptions from the facilities. For example, further reflection of ethnographic 
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descriptions of the four facilities in the second phase of the study revealed the differences 

related to health programs, specifically vaccination and PMTCT programs. This description 

helped me to distinguish the health programs and to understand their differences in the pace of 

change of coordination artifacts. Further reading of the ethnographic description showed that 

there was a (social-economic) contextual influence that had a role in the change of artifacts/

practices. This made me to go back to primary field notes and investigate the influence of 

social-economic conditions in 11 facilities. The extracted information was incorporated into 

ethnographic descriptions related to defaulter tracing practices or clients’ stories, etc. Finally, 

the ethnographic description was re-arranged for each of the different papers related to 

collaboration across health programs and facility (Paper I); defaulter tracing practices (Paper 

II); Vaccination (Paper III); DHIS Tracker implementation (Paper IV); and PMTCT (Paper V).

The individual papers were analyzed using different theoretical frameworks under the practice 

paradigm. I have been challenged about how to understand different phenomena of health 

workers’ practices I encountered throughout the data collection period. It is suggested that a

better understanding of context can be obtained by combining empirically- and theoretically-

inspired analytical approaches (Kaptelinin et al., 1999). Therefore, I have combined bottom-

up (and empirically driven) and theoretically-inspired approaches to understand the domain, 

where I have combined insights from practice-based studies and from information system 

design to understand primary healthcare information systems’ practices. From practice-based 

studies, I have used activity theory and other concepts (see Paper III) in order to understand 

work practices. From the design-oriented discourses within the broad information systems 

field (including computer-supported collaborative work and participatory design), I have used 

insights about coordination work, and participatory design practices. The plethora of concepts 

from the two fields have deepened my understanding of the domain regarding the way health 

workers utilize information artifacts in their work practices and the challenges they face.

The macro level of analysis was performed in the dissertation in order to sum up the issues 

encountered in primary healthcare information systems. The theme of distributed 

collaborative practices around care trajectories across health programs and facilities, health 

administration, community and implementers and global software development were evident 

from reading and reflecting on the individual papers. The analysis in the dissertation is done 

on two levels. First, I have prepared new narrative descriptions (Emerson et al., 1995) of 

collaborative work practices (from attached papers) with a focus on aspects of distributed 
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collaborative practices.  Second, I have performed the analysis through the use of theoretical 

concepts as a base for framing broader contribution to the literature of collaborative work 

practices. The concept of coordination mechanisms was used to make sense of the practices 

observed when I scrutinized the narrative description for coordination artifacts or protocols 

used to mediate both primary and articulation work activities. Also, I decided to use activity 

theory to perform a comprehensive, repeated analysis across all papers (Chapter 6) in order to 

provide a more extensive analysis of the theme of distributed collaborative practice. The 

reason for using activity theory in summarizing key findings is because it has been used 

implicitly or explicitly in all papers. In Papers I, II and V, the findings have been analyzed by

explicit use of the concepts of activity system, mediation and contradiction. On the other hand, 

Papers III and IV present findings of challenges in work practices by analyzing where 

disturbance, conflict or misfit occurs.

Using the concept of activity system, I was able to identify actors who are involved in 

collaborative practices. Moreover, the concept of mediation helped me to identify information 

artifacts used in each activity system and across collaborating activity systems (e.g. the 

referral form). The concept of contradiction was used to identify problems in the mediation, 

and changes within collaborative work practices. However, in order to elaborate the problems 

occurring in the collaboration within multiple providers, I specifically focus on disturbances 

(Engestrom, 2000; Helle, 2000) or mediation breakdowns (Bannon and Bodker, 1989) in 

collaborative practices. I identified disturbances or breakdown of the artifacts’ mediating role 

across activity, action and operational levels and linked these with contextual conditions.

5.5 Ethical Considerations  

The research proposal for conducting this study was cleared by the PhD board of the 

Department of Informatics at the University of Oslo. I am also one of the academic staff 

employed at the Department of Information Systems at the University of Dodoma in Tanzania.  

The empirical study was approved by the University of Dodoma’s Research and Publication 

ethical committee. The permit granted by the university allowed me to visit any premises 

where maternal and child healthcare was provided unless the health management restricted 

me. Consequently, I gained written permission prior to the fieldwork from both district 

managers, and obtained oral consent from facility management and health workers prior to 

conducting interviews or observations. In addition, clients who were interviewed gave oral 

consent first to health providers and then to the researcher. 
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Madden (2010) states that ethnographers have to make ethical decisions in the writing 

process, for example, about what material to include or exclude, about evolving issues of 

privacy and confidentiality that arise in the writing process (p.33). De-identification strategy 

(Rothstein, 2010) during transcription, in paper publication and in the thesis has been used by 

omitting the names of clients. For example, though I photographed the patient registry book 

pages containing personal information which I used for my research, they were concealed 

when presenting or publishing these photos (Papers I, II and V). Moreover, no pictures of 

PMTCT clients are included in paper publications and in the thesis.

Also, researchers are supposed to be aware and responsible for their informants, and think 

through the possible consequences of their actions (Silverman, 2005; Madden, 2010).

Accordingly, the names of the districts, facilities, and health workers have also been omitted

as I reasoned that some of the issues, like health workers not filling in registers or not 

providing PMTCT services, might have consequences.

5.6 Methodological Reflection  

In this section, I reflect on the challenges which were encountered in the conduct of this study. 

Madden (2010) argues that validity is one of the things which challenges the credibility of 

ethnographic studies. He suggests that one way of improving validity is “for ethnographers to 

outline clearly why they did what they did when they did it; a case of data transparency”

(p.26). To improve the validity of my study, this chapter has elaborated clearly on the 

decisions I made regarding the selection of empirical settings as well as my roles in the 

fieldwork. I have also sought to strengthen the reliability of my findings by doing the 

fieldwork at different healthcare levels: community, facility, district, regional and zone levels. 

By doing this multi-level study, the findings and my interpretation have been discussed with 

health workers at different levels of the health sector. I also co-authored four papers with 

senior researchers, the process which helped to cross check my interpretations. The findings 

have also been analyzed by using studies which have discussed primary healthcare or 

contextual influence on information systems, both within the developed and developing 

countries environments.

I also understand that my overlapping roles – ethnographer, facilitator, researcher, and trainer

– have validity implications. The multiple and overlapping roles provide an intellectual 

resource for producing more realistically attuned data. On the other hand, Madden (2010) 
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claims that if the ethnographer is both a method (tool) and methodological assessor, the 

influence of the ethnographer on the research process needs to be assessed. For instance, there 

are ethical/validity concerns in my approach as a facilitator where I use myself as a unit of 

analysis. I understand that this is not an optimal method in conducting research. I did so in 

order to provide insights into the role of mediators in distributed global software development 

and the challenges they may face. At the time of writing, there was limited understanding of 

what mediators do within the HISP community, and the challenges they face in the settings of 

developing countries. However, the study was undertaken with other implementers so that my 

findings are based not only on the reflection of my role but also how we as a group 

participated as implementation mediators. Also, for ethnographic studies, it is normal for an 

ethnographer to relate confessional tales where the researcher gives an account of the 

fieldwork (Van Maanen, 1988; Madden, 2010) and a description of hardship endured or 

overcome, and accounts of the effects of the fieldwork on the fieldworker (Van Maanen, 

1988, p.73). 

The multisite-site ethnographic approach was useful for gaining a deeper understanding of the 

work practices in different places. However, it was difficult for me to observe large numbers 

of facilities dispersed around the two districts. The challenges of conducting multi-site study 

have been reported in other studies (see for example, Hage, 2005). As a consequence of 

challenges arising from the ethnographic studies, I decided to reduce the number of field sites 

which has further implication on the generalization of my findings. Macaulay et al. (2000, 

p.40) argue that designers will be better informed by generalization that they can base on their 

design decisions. Furthermore, they argue that it can be difficult to attain useful generalizable 

conclusions if the fieldwork has been conducted in limited field settings. This argument is 

valid for my study, since the findings are drawn from only 11 out of 107 health facilities in 

the two districts because of the difficulties in conducting multiple ethnographic studies at the 

same time. 

Also, Hine (2007) argues that there is a potential for loss of depth in ethnographic studies 

when the researcher employs a multi-site approach (p. 665). Thus, my study does not provide 

a complete view of client retention practices or implementers’ practices. I view this as a

limitation of my study, as I was not present at all times in the facilities; the findings are based 

on the participant observations conducted only during the visits to the facilities. To minimize 

this, I used phone interviews (cf section 5.3.3.1) with some facilities to balance the difficulty
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of being present at many sites. However, the use of phone interviews to follow up on certain 

issues was limited as some health workers could not elaborate as effectively on the use or 

change of information artifacts by mobile phone as they could in face-to-face, in-situ 

interviews. The limitation of the phone interview has been noted by other researchers (Berg 

and Lune, 2012). Accordingly, my study does not provide a complete view of implementers’ 

practices since I have researched only two facilities.

Another limitation of conducting ethnographic studies is that researchers can have difficulties 

in accessing some sites (Van Maanen, 1988; Hammersley and Atkinson, 2007). I was denied 

access to one religious facility because the administrators, reading my study title, felt that they 

had only minimal use of ICT tools and, therefore, concluded that it was not a suitable place 

for me. I was unable to visit one private facility due to time limitation and with some other 

sites I felt that I was not very welcome; for example, some health workers asked me how long 

I would be staying. It is well known that researchers may face difficulties in gaining access 

related to interviewing (Hammersley and Atkinson, 2007). In my research, I faced challenges 

related to interviewing many clients. Though it is advised that relations between researcher 

and interviewee need to be established and identities co-constructed (Hammersley and 

Atkinson, 2007), the efforts to interview more clients in the PMTCT services did not bear 

fruit as in some cases the nurses disapproved or we18 sensed that clients were not in good state 

or were unwilling to cooperate. Furthermore, we arranged some appointments where clients 

who had agreed to be involved did not show up. The reasons I give for this problem of clients 

not showing up are based upon my interpretation of conversations I/we heard between 

nurses/CHW and clients or what health providers/CHW said during the interviews. 

There is also the limitation of time, since this study was undertaken for my PhD, which was 

initially scheduled for three years. Thus I was not able to observe changes of the digital 

artifact use in the two facilities over a prolonged time. Such extended observation would have 

provided more insight into local changes of the DHIS Tracker system arising from the actual

use of the system. 

 

18 People who co-authored Paper I 
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CHAPTER 6: ANALYSIS OF THE KEY FINDINGS  

This chapter builds on the research findings presented in the previous chapter as preparation 

for the next chapter that elaborates on the contribution to knowledge and practice that have 

emerged in the dissertation. As stated in Chapter 1, the main objective of the thesis is to 

strengthen the understanding of distributed collaborative healthcare practices in resource-

restricted settings and to use the understanding gained to inform the design of HIS to support 

PHC. The research findings presented in the appended papers were analyzed by using 

different concepts under practice-oriented research. Nonetheless, in this chapter, I present a 

summary of the analysis of the research findings across the papers by using activity theory as 

a theoretical framework. The reason for employing activity theory in this analysis is to offer a 

coherent and comprehensive analytic lens to the key findings presented in the individual 

papers. 

In particular, I will analyze the research findings of the papers by identifying the systemic 

relations within the element of the activity system and between activity systems, as described 

by Engestrom (1987), which are involved in the collaborative practices. The concept of 

coordination mechanisms is used to make sense of the collaborative practices observed since I 

use the  concept of mediation to identify the coordination artifacts or protocols that are used to 

mediate both primary and articulation work activities. Moreover, the mediation concept is 

used to identify information artifacts used in each activity system and across collaborating 

activity systems. The concept of contradiction is used to identify problems in the mediation, 

and changes within collaborative work practices. I will also analyze activity by looking at its 

actions and operation of corresponding objects as described by Leontev (1978) in order to 

identify disruptions (see Engestrom, 2000; Helle, 2000) in collaborative practices by 

searching for artifacts mediating breakdowns or interacting with activity systems.

 The analysis aims to respond to the two research questions posed in the introductory chapter:

1. What are the characteristics of distributed collaborative work of the PHC settings?

2. How does context impact the distributed collaborative work of the PHC settings?

The analysis is divided into three parts. The first part focuses on collaborative practices 

among health providers from different health programs to facilitate care trajectories. The 

second part focuses on the collaborative practices between facility and community actors in 

facilitating care trajectories both within facility- and community settings. The third part 

focuses on the collaborative practices between health providers, implementers and global 
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software developers in the design and implementation of software for monitoring patients in 

the health programs. In each of the three parts, I present the activity systems and mediations 

involved, and resulting disruptions and their resolutions. At the end of the chapter, I present 

the summary of key findings that the summarized analysis has provided. 

6.1 Collaboration in Facilitating Care Trajectories across Health 

Programs and Facilities 

This section presents collaborative practices among health providers across health programs 

and facilities in facilitation of patient trajectory.

6.1.1 Activity Systems and Mediation 

To demonstrate collaboration in facilitating care trajectories across health programs and 

facilities, three main activity systems were identified in this study (see Figure 15): the Health 

Care Activity System (HCAS), which is viewed from the perspectives of health providers; the 

Health Management Activity System (HMAS), which is viewed from the health 

administration’s perspective; and the Clients’ Activity System (CAS), which is viewed from 

the clients’ perspective. In each activity system, I identify the object of the activity systems 

together with its subject and community elements. Moreover, actions of corresponding objects 

as described by Leontev (1978) are identified. Furthermore, the activity systems’ mediations 

are identified.

The object of HCAS in relation to activity theory analysis is the clients’ physical wellbeing. 

More specifically, HCAS has different actions, as described by Leontev: HIV counseling and 

testing for pregnant women and their partners19, enrolling them into the PMTCT program, 

provide further HIV counseling and education for them, and providing medication (ARV 

prophylaxis and cotrimoxazole) for pregnant women and their new-born children. However, 

PMTCT services are provided in more than one clinic. For example, pregnant women 

diagnosed as HIV-positive would receive PMTCT care from the antenatal, delivery, and 

postnatal clinics. Moreover, infants born of the HIV-positive women were required to be 

enrolled into the PMTCT program as well as being enrolled into the under-fives clinic. The 

subjects of HCAS are its health providers who work in PMTCT-related activities. The 

community element of HCAS comprises nurses, laboratory technicians, public health officers, 

health managers, doctors and the catchment population. 

19 Clients are allowed to decline HIV testing after a counseling session (PMTCT guidelines, 2013) 
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There are multiple tools which mediate the collaborative provision of healthcare services. For 

instance, patient registries (PMTCT) located within health programs mediated the interaction 

between providers and clients during healthcare provision. The collaborative practices among 

multiple providers were also mediated by healthcare guidelines and clients’ cards (Paper I). 

PMTCT healthcare guidelines prescribed what PMTCT task should be provided in each of the 

clinics. Also, clients were given personal cards by health providers from each clinic where 

they received services. For example, antenatal care clients were provided with an antenatal 

card which contained information about their PMTCT status. The PMTCT information 

recorded in the antenatal card conveyed information to other health providers (within health 

programs) on what kind of health activities are required in their clinics. For example, a nurse

in delivery care, seeing PMTCT codes on clients’ cards, will be alerted that PMTCT services 

need to be offered to the pregnant mother during labor and after the child is born. Similarly, 

the PMTCT code on the antenatal card of a woman who has delivered a baby will alert the 

care provider in the under-fives clinic to also enroll the child into the PMTCT program and to 

have the PMTCT code written on the top of its under-fives clinic card. 

Moreover, HCAS is intertwined with HIS-related actions in accessing clients’ data to 

determine the care trajectory’s status and also to guide service provision, and documenting 

Figure 15: Three interacting activity system in the PMTCT services

CAS

HCAS

Wellbeing of 
the society  

HMAS
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data after care is provided (Papers I, III, and V). Thus, the subject of HCAS also coordinates 

clients’ trajectories by accessing and documenting information in patient registries and 

clients’ cards. 

HCAS is also impacted by the health authority of Tanzania (from the national to district level),

which plays a crucial role in management of healthcare service provision in the country 

through creating information artifacts and health guidelines, and supplying medical and 

human resources. Moreover, the health authority has the responsibility of supervising 

healthcare services in order to make sure that the goals and policies set by the country are 

achieved. Here, I refer to the national management of healthcare of Tanzania as Health 

Management Activity System (HMAS). The subjects are managers located at the district, 

regional, zonal and national levels. The community element of HMAS is composed of health 

providers and other collaborating partners (e.g. economic donors). The artifacts which 

mediate the practices of managers include national policies, strategies and goals, and 

information collected via the HMIS reports sent from the HCAS (Papers III and V). 

Clients attend health services because they aim to become physically well through prevention, 

treatment and care. The Client Activity System (CAS) is mediated by personal cards, which 

are given by health providers from each clinic where they received services (e.g. antenatal 

card, under-fives card). The CAS is also mediated by other artifacts, finance, and the time to 

go to health facility to continue with healthcare. The community element of CAS comprises

family members, relatives, friends and the catchment population where clients are residing. 

However, PMTCT care guidelines indicate that clients have to receive health services from 

other, multiple clinics as well. For instance, a one-month old child who is diagnosed HIV-

positive in the PMTCT clinic will attend three clinics in parallel: under-fives clinic to receive 

vaccinations and growth monitoring; PMTCT services to continue with ARV medication, 

counseling, and HIV testing; and the HIV clinic to receive palliative care. Equally, pregnant 

women who are diagnosed as HIV-positive would receive care from an HIV clinic. Besides

this, in case such clients contracted TB, they were supposed to attend the TB clinic. Moreover, 

clients would be required to seek services from other facilities if there was unavailability of 

all the required services within a single PHC facility. From an activity-theoretical perspective, 

the PMTCT service provision is connected to other multiple individual activity systems of 

each health programs and facilities involved. Figure 16 gives an overview of the network of 

activity systems for facilitating care trajectories across health programs. 
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The diagram shows that collaborative work in PMTCT is achieved through multiple HCAS 

and also through HMAS and CAS. The figure also shows that clients provide crucial 

coordination work in the healthcare services by mediating the information flow between 

health providers located within different facilities and programs. 

The objects of HCAS, HMAS and CAS overlap in their services offered to create the physical 

wellbeing of clients. The subjects of each HCAS are its health providers while the community 

element of each individual HCAS is formed by other health providers in other collaborating 

services as well as health managers, economic donors, clients, and other catchment population. 

The collaborative practices of multiple HCAS were mediated by multiple artifacts and clients’ 

practices. For instance, healthcare guidelines (e.g. PMTCT, Vaccination or HIV) prescribe 

what care should be provided in each clinic and what care should be provided by 

collaborating healthcare services. The collaborative practices among multiple providers were 

also mediated by clients’ cards from each clinic where they received services (e.g. antenatal, 

under-fives, TB, and CTC) (Paper I). Also, patient registries/folders located within health 

programs offered insights about other collaborating programs involved in the care of the client. 

Similarly, clients also contributed to coordinating their care trajectories by carrying referral 

forms and X-ray and laboratory test results between health facilities/programs which were 

used to inform other health programs/facility about the types of services they required. In the 

next section, I present how interaction between the three activity systems resulted in 

disruptions.

6.1.2 Disruptions within Care Trajectories and their Resolutions 

The interaction between the three activity systems resulted into disruption due to mediating 

artifacts, conflicting interests in the object of interacting activity systems, and the influence of 

contextual conditions. My research indicated that there could be disruptions within healthcare 

provision caused by medical resource shortages (e.g. ARV medication, HIV testing kits), and 

the staff’s limited PMTCT skills (Paper I and V). Moreover, there could be disruptions within 

the facilitation of clients’ care trajectories due to information artifacts; either because of 

inadequate design of referral form (without a feedback part) or due to a shortage of forms 

(Paper I). The emergence of previous disruptions can be interpreted as a contradiction 

between the HMAS and the HCAS because the HMAS has the responsibility of designing 

information artifacts and supplying medical resources. Hence, the first source of disruption 
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occurring in achieving the object of the HCAS is caused by the HMAS’ inadequate resource 

supply or poor design of the information artifacts.

My research indicates that conflicting interests between the object of HCAS and CAS can be 

a second source of disruptions in the care trajectory. The trajectories of individual PMTCT 

clients are accomplished when the clients receive services in all required/connected HCAS as 

directed by the PMTCT guidelines. On top of that, clients have to attend the health services so 

that health providers can provide the services. Disruptions in healthcare-provision trajectories 

occur when clients do not show up for their scheduled appointments. The reasons why clients 

do not show up for a scheduled appointment can be related to economic issues; for instance 

they prioritize work and income generation activities over healthcare appointments. This is 

identified in my research when clients temporarily moved to work on distant farms when their 

appointments are due (Papers I, II, III and V). Also, issues related to the need for clients to 

maintain psychological and social wellbeing can influence a client’s willingness to show up in 

the HCAS as, for example, clients in the PMTCT services might stop accessing health 

services in order to avoid the social stigma attached to HIV (Papers I and II). Hence, the 

examples identified in this research show that clients have multiple objects (according to 

activity theory analysis) related to their wellbeing (e.g. physical, social-economic and 

psychological wellbeing) and, depending on these objects, clients may not use the health 

services or show up as required in the HCAS (cf Figure 1, Paper I, p.7 which shows clients’ 

folders for those who have missed their appointments). This can be interpreted as a 

contradiction between the CAS and the HCAS because clients can prioritize some objects

over their physical wellbeing. Furthermore, the act of clients missing their appointments also 

has an impact on HCAS and HMAS efforts to reduce maternal and child mortality rates in 

Tanzania. 

The third source of disruption in healthcare provision can be related to the ineffectiveness of 

mediating artifacts in the HCAS due to external contextual features of clients’ choices. The 

findings of my research have shown that client compliance with the requirements and 

directives given by health providers is fundamental for the information artifacts to work as 

designed in supporting the collaboration of health providers located in multiple HCAS. For 

example, a client called Prisca tore up the referral form she was supposed to bring to a facility 

for PMTCT care (Paper I). Meanwhile, the same artifact and procedures worked for Joyce, 

another client who facilitated the information flow between health programs and facilities. 
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Thus, the success of the referral form in informing other health facilities depends on the 

client’s willingness to follow the trajectory. This implies that the occurrence of disruption in 

the care trajectory due to mediating artifacts has contextual dependence (the client’s

compliance status). Hence, in distributed collaborative practices, there may be a variation of 

occurrence of mediation breakdowns for the same information artifacts used to support 

collaborative practices. 

Resolution of disruptions: My research shows that the disruptions were resolved either 

through health guidelines or by the adaptation/improvisation done by the subjects of HCAS. 

For example, disruptions caused by a shortage of resources (medical supplies or skills) were 

resolved by the subjects of HCAS following the referral procedure indicated in healthcare 

guidelines where PMTCT clients were asked to attend other health facilities if the services did 

not exist at their facility (Papers I and V). Also, the disruptions caused by the inadequate 

design, or absence, of referral forms, were resolved by the subjects of HCAS through 

improvisation. This is identified in my research where some health workers invented informal 

patient registries or information practices to improve the overview of client attendance at the

HIV clinic (cf Figure 4 in Paper I, p.12) or improvised to facilitate client referrals. 

Moreover, my research indicates that the disruptions caused by conflicting interests between 

the object of HCAS and CAS or contextual conditions were also resolved through different 

mechanisms. For example, the disruptions in care trajectories caused by clients’ decisions to 

prioritize their non-physical-wellbeing objects were resolved by health providers within their 

health programs by performing additional tasks. Examples of such coordination practices to 

ensure that clients attended all required services were a series of actions as described by 

Leontev (1978), for instance, when health workers escorted clients to other health programs,

or interrogated clients in order to get an overview of care conducted in other services, or 

reminding clients to attend other services (Paper I). Another form of coordination practices 

performed by the health providers is communication by mobile phone with their peers located 

in other facilities. This is identified in my research by examples of the interaction between the 

(PMTCT and HIV) health providers of Korongo and Chemchem facilities regarding certain 

clients’ attendance (Paper V) or interactions between facilities which facilitated Prisca’s 

continuation of her care trajectory (Paper I). 

Furthermore, the disruption in care trajectories caused by clients’ decision not to attend their 

care trajectories as required were resolved by many actors through a new or changed object,
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which then caused a new activity system to emerge that ensured that clients’ completed their 

health programs. I call the new activity system a Defaulter Tracing Activity System (DTAS) 

(presented in section 6.2). Figure 17 illustrates the resolution of the contradiction between 

HCAS and CAS resulting in the DTAS. The diagram shows how a contradiction emerges 

between HCAS and CAS when clients prioritize some of their other objectives over their 

physical wellbeing. 

The previous paragraph indicates that disruptions in care trajectories were resolved through 

interrogating and reminding clients or peer interactions among health providers. These 

interactions between health providers were mediated by artifacts such as the PMTCT code

written on children’s cards to signal to the health providers to interrogate clients about their 

attendance in other, collaborating health programs. 

However, further analysis shows that the context has an impact on the resolutions of 

disruptions; the resolutions of disruptions in distributed collaboration in the coordination of 

care trajectories within health programs and facilities have a contextual dependence of a

higher workload for health providers and in rural/urban disparity. My research shows that, due 

to higher workload, health providers might forget to use PMTCT codes (as indicated in health 

protocols from HMAS) to remind clients to attend other programs or health facilities (Paper 

I). Also, rural/urban disparity might impact on how health providers (in multiple HCAS) 

communicate between themselves as a mechanism to resolve absence of clients’ attendance. 

For example, in PMTCT services in an urban context, clients could have access to many HIV 

clinic options (Papers I and V) and thus it might be difficult for providers in one health 

program/facility to get an overview of clients’ care trajectories due to the larger geographical 

Figure 17: Resolution of contradiction between CAS and HCAS resulting in DTAS

Clients 
complete their 

health programs

DTAS 

HCAS CAS
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area. It can be relatively easier for health providers in rural facilities to monitor care trajectory 

where there are fewer options for HIV clinics. This is identified in my research in Paper V, 

where the health provider of the Korongo facility in a rural setting could monitor clients’ 

attendance at HIV clinics in Chemchem facility because it was the only facility offering the

PMTCT services in the geographical division. At the same time, the providers of the Bwawa 

facility in an urban setting could not have such easy monitoring of the care trajectory due to 

the availability of many HIV and PMTCT options in this district. Thus the resolution of 

disruptions occurring in care trajectory may be subject to the size of the geographical area. 

6.2 Collaboration in Ensuring that Clients Complete their Care 

Trajectories 

This section presents DTAS and other activity systems which are crucial for its facilitation.

6.2.1 Activity Systems and Mediation 

To demonstrate collaboration in facilitating DTAS across health programs and facilities, the 

following activity systems were identified in this study as important in the accomplishment of 

the DTAS: the HCAS, the CAS, the HMAS (all of these represent similar activity systems as 

in section 6.1.1); the Community Health Workers Activity System (CHWAS), which is 

viewed from the perspectives of the community health workers; the Catchment Population 

Leaders Activity System (CPLAS), which is viewed from the perspectives of the catchment 

population leaders; and the activity systems of community inhabitants, viewed from their 

perspectives. In the next paragraphs, I identify the objects of each of the activity systems 

together with their subject- and community elements. Also identified are actions of 

corresponding objects as described by Leontev (1978). Moreover, activity system mediations 

and also the actions and operations of the DTAS are identified.

The DTAS has the objective of making sure that all clients complete their health programs. It 

is recognized that the motive of an activity system can come from global or national concerns 

or political considerations (Mursu et al., 2007). The motive of the DTAS is enforced by the 

Tanzanian government’s concern about higher maternal and child mortality rates and the 

effort to reduce it. Collaboration between different stakeholders from the national to the 

community levels is seen as an important aspect in achieving the reduction of maternal and 

child mortality rates. Consequently, some community actors (e.g. catchment population 
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leaders and health workers) are also required to participate in non-clinical such health services 

as health education, advocacy, social - and community mobilization. 

The subjects of CHWAS are community health workers who are designated to work for 

specific streets/hamlets. The community element of CHWAS is formed by health providers, 

health managers, hamlet leaders, and the catchment population. The artifacts which mediated 

CHWAS include their individual mobile phones and also the notebooks used to keep records 

of the non-clinical health services activities they conducted within their catchment population 

jurisdiction. Similarly, the subjects of CPLAS are community council members who have 

been elected to serve in the hamlet, streets or ward local government structures. The artifacts

which mediated the CPLAS include their mobile phones and village registration systems 

which keep information about catchment inhabitants, e.g. data on births and death. The 

community element of CPLAS is formed by health providers of multiple health programs, 

CHW, health managers and its catchment population.

The DTAS is also impacted by the health authority (HMAS) of district and regional levels 

which play a crucial role in management of healthcare service provision in the country 

through supervision of health facilities and in providing the economic support for the DTAS

(Paper II and III). Moreover, health managers at districts and regions could intervene by 

directing health facilities to perform the DTAS (Paper II). Two types of artifacts were used to 

mediate HMAS’s action of monitoring healthcare services in health facilities. First, HMAS 

set health target to be achieved by each HCAS of a certain health facility (Paper III). Also, 

HMIS reports generated from health facilities were the artifacts which informed the managers 

if the healthcare targets set for a certain catchment population had been achieved or not. 

Activity systems of other community inhabitants could also be involved in facilitating care 

trajectories. The objects of community inhabitants include one related to taking care of friends, 

relatives, family members and other community inhabitants. The subjects forming community 

inhabitants are many. For example, community-based groups of People Living with HIV

(PLWHIV) were required by the ministry to work as role models in preventing ongoing HIV 

transmission of HIV. Also, family members, relatives and friends had to play a crucial role in 

HIV services, for example, by being adherent assistants who ensure that clients take their 

daily medicines and attend their clinic appointments. The artifacts which mediated 

community inhabitants include their individual mobile phones, existing social relations with 

each other, and also knowledge of family friends, neighbors and other inhabitants. From an 
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activity-theoretical perspective, the achievement of DTAS’ objectives requires the 

collaboration of multiple individual activity systems of health professionals, health 

administrators, catchment population leaders, community health workers, and other 

community inhabitants. Figure 18 gives an overview of the network of activity systems for 

facilitating the DTAS.
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The collaboration between facility and community actors in DTAS is evident in its actions. 

The DTAS has three actions: identifying defaulters, tracing defaulters, and providing 

feedback to the facility. The action of identifying defaulters is performed within health 

facilities in two operations according to Leontev (1978). First, health providers would search 

the patient registries/folders to determine which clients are overdue in their health program 

schedules (Papers I, II and V). The second operation is to record the name of a client 

identified as having missed their appointment(s). The two operations are repeated for all 

clients’ records in the patient registry. The outcome of the action of identifying defaulters is 

the defaulter list (cf Figures 2, and 4, in Paper II, p. 10 and 12) which contains information 

about clients who had missed their appointment(s). Thereafter, health providers would 

distribute the defaulter names to other participants who are to be involved in the tracing

defaulter action. Also, health program summaries (on a daily or weekly basis) generated by 

each health program mediated identification of defaulters as the summaries provide an 

overview of clients’ attendances and defaulting status within healthcare programs. 

The action of tracing defaulters involved informing clients about their non-attendances in 

facilities and the requirement of resuming the services. The actual action of tracing defaulters 

was performed through a number of operations. First, clients would be informed about their 

missed appointments. Two main approaches were used to inform clients: by mobile phone or 

through home visits. Health providers could employ mobile phone-based follow up to contact 

clients who were overdue in their schedules (Paper V). First, health providers would find the 

mobile phone number from the defaulter list and call the client. Second, health providers had 

to record the responses from the call. Responses obtained from the mobile phone approach 

include clients not able to be reached or clients not picking up the phone; client had received 

services in other facilities; or is traveling. The two operations had to be repeated for each 

client recorded on the defaulter list.

Visits to a client’s home were mostly done by community health workers (CHWAS) (cf

Figure 3, Paper II, p.12) and in a few cases by health providers (Paper V). The home visits 

could also be done by catchment population leaders (CPLAS). This is demonstrated in Paper 

III where the description of facility four indicates how the village executive officer requested 

defaulter names from the health facility for him to take the action of tracing them through 

hamlet leaders. The main tool which mediated a home visit was the defaulter list. 

Community-based IS tools (e.g. CHW notebooks and village registration systems) could also 
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be used to inform actors about clients’ house location or an overview of recent healthcare

status of clients (Paper II).

Besides information artifacts, the action of tracing defaulters was mediated by humans. For 

example, a primary school teacher could be involved in facilitating communication between 

clients and providers by telling pupils to inform their mothers about immunization schedules 

in the health facility (Paper IV). Also, PLWHIV (People Living with HIV) could convey 

messages from the health facility to clients about the need for them to attend their 

appointments in healthcare trajectories (Papers II). Thus the primary school teacher, pupils 

and PLWHIV become mediators between clients and health providers. Also, health providers 

could contact other collaborating HCAS regarding certain clients’ attendance or ask them to 

convey messages to clients who reside in their catchment area (Papers IV and V).

The action of providing feedback to health facilities involved informing health providers of

the outcome of traced clients. The following operations were identified as part of providing 

feedback to health facilities. First, the person must update the defaulter list based on the 

information they had received from the client. Examples of the documented outcome could be 

that clients were informed, or they could have received the service in another facility, or they 

may have migrated, or were deceased (Papers I and III). The defaulter list with the updated 

status of clients has to be returned to the health facilities. Lastly, the health provider had to 

update patient registries by documenting the outcome of the action of the tracing of defaulters. 

6.2.2 Disruptions and their Resolutions 

My study also identified disruptions in the DTAS which were caused by interaction with other 

activity systems or the influence of contextual conditions (PMTCT program, clients’ choices, 

and rural/urban settings).

My research has indicated that a disruption may occur in the DTAS where tracing the wrong 

person is performed by participants because health providers had either wrongly calculated 

(due to the manual tools) that clients had missed appointments or they might not have 

recorded the data properly during the health service provision (for instance immunizing a 

child without recording any information in the child registry) (Papers II and III). My research 

indicates that there were mediation breakdowns in the DTAS due to the lack of information 

artifacts (e.g. defaulter tracing guidelines and official tools to support generation of health 

programs summaries) or economic support (Papers II, III and IV).
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The previous paragraph implies that the disruptions occurring in the DTAS are mainly caused 

by secondary contradictions (erroneous identification of defaulters) and quaternary 

contradictions from HCAS (incomplete recording of information) and HMAS (lack of 

information artifacts or economic support). However, it is acknowledged that the activity 

system itself is the context which involves specific objects and goals (Nardi, 1996). It also 

became obvious from my findings that the PMTCT services acted as a context that impacted 

on the emergence of disruptions in the interactions of the activity systems that were 

supposedly collaborating in DTAS. HIV/AIDS is infectious/communicable to other people –

for example, to infants in the womb, health professionals attending the clients, or 

family/friend members. As a consequence of its infectious/communicable nature, PMTCT 

services demand close follow-up in order to prevent further infection of other people. In 

contrast, in the vaccination services there are no serious short-term side effects and missed 

immunization can be conducted once a client is found. 

As a result of the nature of PMTCT services, their health provider had stronger incentives and 

means to trace referred clients in other health programs and facilities belonging to different 

districts or catchment population settlements (Papers I, IV and V). However, Paper III shows 

that tracing defaulters in vaccination services was not conducted for clients who reside outside 

the catchment population area designated by a certain health facility. Thus, the coordination 

tasks performed by health providers across health programs and facilities can differ due to the 

influence of the object of the specific diseases it targets.

Moreover, my research shows that there were variations in participants, tools and mediation 

breakdowns between the two programs. For example, in contrast to the PMTCT program, 

there is a lack of economic support for the vaccination program so that CHW may not have 

notebooks to facilitate the action of tracing defaulters. Also, fewer community workers 

participated in tracing defaulters in vaccination services because they did not get any 

incentives from HMAS for tracing defaulters (Paper II). On the other hand, PMTCT DTAS 

drew the support of donors who provided economic support to facilitate the practice. For 

example, CHWs working with HIV-related health services (including PMTCT), were 

provided with notebooks. Moreover, donor support allowed health providers within PMTCT 

services to use mobile phones to contact clients about their testing schedules or missed 

appointments. There are no such practices within the vaccination program.
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Furthermore, due to the social stigma attached to the HIV-AIDS pandemic, there were 

differences between the two programs in the manner of interaction between facility and 

community actors during the tracing of defaulters. My research shows that in the PMTCT 

services, the contacting of clients was performed discreetly to protect the privacy of 

individuals (Paper II). Moreover, the need for protecting the patients’ privacy in PMTCT 

services resulted in restricted involvement of CPLAS, or other community inhabitants. For 

example, in the PMTCT program there were designated CHW used to support home-based 

care services for HIV program. The designated CHW could involve other inhabitants/non-

health staff but they were not informed about the reason for the search for the client. In 

contrast, in the vaccination services client contacting could be conducted more freely and 

involved any available community member, drew on the support of the local government 

leadership (CPLAS) and the reason for the search for the client was made explicit to the 

participants. Moreover, my research indicates that in the rural area, village authorities 

(CPLAS) can use community guards to bring children to a facility to be immunized (Paper II, 

p.12). In comparison, the home visit may not be very effective since clients might refuse to be 

visited or the CHW might not inform the client in case there were family members who were 

not aware of client’s HIV status (Paper II, p.13). In such cases, the CHW had to wait for other 

opportunities to inform the client, such as in religious meetings, burial or wedding 

ceremonies, or on the road. Consequently, in the HIV-related DTAS, documenting of the 

outcome action might not be conducted immediately.

Other external contextual features such as clients’ decisions, and rural/urban disparity also 

had an impact in the DTAS. This was identified in my research as some clients would not 

immediately come to facilities when informed about their defaulter status (Paper II). This 

disruption arises because clients still prioritized their other objectives over their physical 

wellbeing. This kind of disruption in the work done could result in the tracing action having to 

be repeated several times. 

My research has also demonstrated that rural/urban disparity could influence the emergence 

of mediation breakdowns/disruptions between different activity systems which are supposedly 

working together in tracing defaulters’ practices. For example, since mobile phones are in 

wider use in urban than in rural areas, PMTCT services located in urban areas use them to 

contact clients (Paper V). On the other hand, PMTCT service located in rural areas used 

community health workers to contact clients.
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The physical location of a facility can also determine whether a patient registry could function 

effectively as a mediating artifact to facilitate interactions between health providers and 

clients during care service provision. This is identified in my research by mediation 

breakdowns faced by the health facility located in the town center when using patient 

registries (Facilities; one in Paper III, and Mto in Paper V). For example, due to a higher flow 

of clients, such health facilities faced difficulties when searching for clients’ names to identify 

who had missed appointments or to get an overview of clients’ testing activities. The same 

patient registries were used successfully by health providers in health facilities in rural areas 

(Facility four, and Korongo in Papers III and V respectively) or in the outskirts of urban 

settings with fewer clients (Facility two).

Resolution of disruptions: My research shows that some of the disruptions within DTAS were 

resolved by the subject of HCAS. For example, health providers had created informal 

defaulter tracing guidelines (Paper II) and patient registries to support identification of 

defaulters (cf Figure 5, p. 13 in Paper V). Moreover, health providers adapted patient 

registries so that they can support multiple practices of documenting, reporting and tracing 

defaulters (Papers III and V). Also, disruptions in the interactions between health providers 

and clients caused by contextual conditions of the facility (higher flow of clients due to its 

physical location) resulted in health providers changing the layout of the patient registries 

(Papers III and V). 

They had also created informal health programs summaries which were used in daily and 

weekly facility meetings to gain an overview of the health programs’ performance (Papers III, 

IV and V). Furthermore, the problem of economic limitation was resolved by using the 

activity systems of other people (e.g. relative, a client’s neighbor) who mediated between 

health providers and clients. For example, the problem of limited economic support from 

HMAS within the vaccination program was resolved by using neighbors to convey messages 

from health providers to their clients about the need to attend their care trajectory in the 

facilities (Papers II). Also, a client’s confidante (e.g. a relative) could be used to facilitate 

communication between client and health providers regarding testing schedule reminders in 

PMTCT services, where a client did not own a mobile phone (cf Figure 6 in Paper V, p.16). 

However, some of the resolutions made by health providers were impacted by contextual 

conditions of the rural or urban setting. For example, it is difficult for urban health workers to 

convey messages to clients through neighbors and other community habitants because of the 
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attitude of urban dwellers, where they have less interaction and hence less knowledge of each 

other. This is exemplified in Papers II, III and V, where it is indicated how community 

inhabitants’ involvement in defaulter tracing practices was stronger in rural areas as compared 

to urban areas.

6.3 Collaborative Work in the Design and Development of the DHIS 

Tracker 

This section presents an analysis of collaborative work in the design and implementation of 

the DHIS Tracker software. 

6.3.1 Activity Systems and Mediation 

To demonstrate collaboration between global and local actors, three main activity systems 

were identified in this study: the Global Team Activity System (GTAS), viewed from the 

global teams’ perspective; the Implementation Mediator Activity System (IMAS), viewed 

from the perspectives of people who are involved in the implementation of DHIS Trackers 

(including myself); and the Defaulter Tracing Activity System (DTAS), viewed from the 

perspectives of both the facility and community actors involved in facilitating clients’ care 

trajectories.20 Moreover, actions of corresponding objects as described by Leontev (1978) are 

identified. Furthermore, activity systems’ mediations are identified. In Figure 19, the various 

activities representing GTAS, IMAS and DTAS are illustrated.

In the research as shown in Paper IV, the GTAS had the objective of developing the standard 

DHIS Tracker software which can support monitoring of clients within their care trajectories. 

More specifically, GTAS has two actions: designing and developing the DHIS software, and 

capacity building with the purpose of disseminating DHIS skills. The subjects of GTAS are 

people based at the University of Oslo involved in the development and capacity building 

tasks for the DHIS Tracker software. The community element of GTAS includes DHIS 

implementers and other HISP researchers/members who are located in different countries. 

20 DTAS is represented in 6.2 
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The DTAS has the objective of making sure that all clients complete their health programs.

The achievement of these objectives requires the collaboration of multiple actors, including 

health professionals, health administrators, catchment population leaders, community health 

workers, and other community inhabitants. The community element of DTAS is formed by 

health providers of other collaborating HCAS, other catchment population inhabitant (e.g. 

PLWHIV, primary school teacher), and DHIS implementers, and developers. Multiple 

artifacts mediated DTAS, including patient registries, defaulter lists, health program 

summaries, mobile phones and actors’ acquired skills related to how work is accomplished.

Paper IV shows my role and those of other people as implementation mediators of the DHIS 

Tracker software. The objectives of IMAS are to customize/re-design and implement the 

DHIS Tracker in health facilities. In particular, IMAS performs three actions:

customizing/configuring the standard DHIS Tracker system to fit the work practices of health 

facilities; gathering software requirements; and providing feedback to the GTAS. The subjects 

of IMAS are people who participate in implementation of the DHIS software. The community 

element of IMAS includes global software developers, other DHIS implementers who are 

located in different countries, and health professionals together with non-health professionals 

who are involved in ensuring that clients complete their care trajectories.

The artifacts which mediate IMAS include their gained skills, which are related to both the 

local work practices around DTAS and DHIS software. This is exemplified in the findings 

where I (as an implementation mediator) acquired an understanding of DTAS through 

Understanding of 
PHC practices 

Understanding of 
DHIS Tracker work 
practices

GTAS

DTASIMAS

Figure 19: The network of activity systems involved in DHIS Tracker Design
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ethnographic studies conducted in health facilities. This is also exemplified in the findings 

where I acquired the understanding of the DHIS Tracker through the activities conducted by 

GTAS by participating in mailing lists, group discussions, and training workshops. For 

example, I learned that defaulter tracing practices in the DHIS Tracker could be performed 

through personal dashboards, multiple data entry forms or program-tracking functionalities. 

Moreover, different colors in the data entry form or personal dashboard signals if the client 

has completed the program (green), or has an incomplete status  (purple), or has an overdue 

status (red), or is scheduled for a future appointment (yellow). Figure 2021 shows sample 

DHIS Tracker screen elaborating the status of under-fives’ attendance in the immunization 

and PMTCT services health programs in one health facility. 

I also learned that information about defaulters could be viewed through the program-tracking 

functionality. The SMS functionality included in the DHIS Tracker system could be 

configured by implementers to send automatic reminders to clients before their scheduled 

appointment or after a missed appointment. Also, the personal dashboards included 

functionalities for rescheduling clinic appointments and creating comments (such as 

“migrated,” “deceased” or “travelled”) about clients’ attendance status.

Thus, my research indicates that IMAS mediates the interactions and learning between DTAS 

and GTAS in the design of DHIS Tracker. 

21 The figure was removed due to lengthy limitations 

Figure 20: Sample DHIS Tracker screen with different colors showing children status in the 
children under-five program
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6.3.2 Disruptions and their Resolutions 

The interaction between the three activity systems resulted in disruption, since GTAS and 

DTAS take place on difference physical sites: the global at the University of Oslo and locally 

in the health facilities, e.g. at PHC in Tanzania. Thus, IMAS’ practices (when they try to 

connect the interaction between the local with the global) are prone to the emergence of 

disruptions which may require resolutions. This section presents disruptions and their 

resolution which may exist in the interaction between the GTAS and the DTAS as mediated 

by the IMAS.

It has been argued that needs of health practitioners can also be identified through analysis of 

the mediation breakdowns they face in their work practices (Igira, 2008b); this was identified 

in this research. Having a role of implementation mediator, I had to identify which artifacts 

mediate practices and, in addition, the actual mediation breakdowns. For example, the 

ethnographic approach helped me to identify some mediation breakdowns in the defaulter 

tracing practices: an error in processing; being faced with an economic limitation; and a lack

of defaulter tracing guidelines. Besides that, I had learned that users had resolved some 

mediation breakdown by creating informal artifacts (e.g. health program summaries) (cf 

Figure 2, Paper I, RCH reports in Facility three’s description, Paper III) which were not 

included in the software developed by the GTAS. 

The understanding I had acquired from the DHIS Tracker informed me that it could be used to 

address some of the identified challenges in the ethnographic study; for example, the DHIS 

Tracker could be utilized to facilitate the searching process, thereby eliminating errors in the 

defaulter identification. Also the SMS functionality included in the DHIS Tracker system 

could be used to facilitate automatic reminders to clients about their scheduled appointment or 

missed appointment, thereby reducing the impact of problem of economic support limitation. 

The understanding of health workers’ practices gained through the ethnographic study helped 

me as the implementation mediator to identify mediation breakdowns within the DHIS 

Tracker’s functionality. For example, within the DHIS system there was no functionality for a

health program summary (on a daily or weekly basis) or to print defaulter lists which could be 

carried by community workers during their home visits. Thus, the first source of disruption in 

the use of the DHIS Tracker as mediating artifact for DTAS could be interpreted as the 

contradiction between GTAS and DTAS. This is because the GTAS has developed a software 

functionality which is different from the DTAS’s actual practices. 

106 

 



 

The resolution of the first disruption was done by me and GTAS. As the mediator, I had to 

convey the gained understanding (regarding DTAS and DHIS Tracker) to the GTAS. The 

mediation done by IMAS resulted in the GTAS re-considering the design of the DHIS 

Tracker. The DHIS Tracker was changed by the GTAS because of the improved

understanding around the use of artifacts by health providers such as the defaulter list and 

their invented health program summaries. Figure 21 presents a standard DHIS Tracker screen 

from the demo version that was created by the GTAS after the ethnographic study by IMAS.

The implementation of the DHIS Tracker in the two health facilities was conducted by three

people including myself. The implementation of the DHIS Tracker faced disruptions arising 

from contextual features of the two health facilities. For example, there was a lack of physical 

space with enough security and electrical power for the computers. The resolution of this 

disruption needed to be configured by the implementation mediators in order to provide the 

connectedness between the design and use of DHIS Tracker system. We22 discussed with 

health providers a possible way to counter the disruptions, for example, by finding alternative 

places for the computers. Moreover, we had to improve physical security around doors and 

windows and install electrical outlets and light in the rooms where computer was to be kept.

The resolution of the disruption emerging from the physical context’s constraints illustrates a

form of articulation work done by IMAS which may be invisible (see Star and Strauss, 1999)

to other people including the GTAS.

22 The three people who had participated in the implementation of the DHIS Tracker 

Figure 21: Standard DHIS tracker system with changed features

New 
Feature

Improved 
Feature
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The third source of disruption in the participation of practitioners in the design activity was 

related to their lack of skills in the general computer application and the DHIS Tracker. We

resolved this disruption by training health workers and some community workers in both 

general computer applications and the DHIS Tracker. In addition to the training of the DHIS 

Tracker, we engaged health workers in post-implementation design practices, for example 

through the use of the system in the real practices and in focus-group discussions.

The understanding gained by health workers through a combination of training and use of the 

system enabled them to indicate the differences in the understanding of the implementation 

mediator (me) gained during the earlier ethnographic study. For instance, health providers

called our attention to the local context where few people owned mobile phones. Moreover, 

the participants made us aware of need for further design and what has to be conveyed to the 

global design team so that reminders could also be sent to people not registered in the 

programs, such as the head of the primary school, a client’s neighbor, hamlet leaders or 

anyone who could facilitate the defaulter tracing action. This was in contrast to the DHIS 

Tracker’s design with its focus only on people registered within health programs and an SMS 

could be sent from the facilities to clients only.

Thus, the disruption in the use of the DHIS Tracker as a mediating artifact for DTAS

discovered in post-implementation participatory practices can be interpreted as the 

contradiction between GTAS and DTAS. For example, the disruption emerged due to cultural 

differences between the GTAS and the DTAS: Western (individual perspective) versus

Ubuntu tradition (relational or community perspective). Besides, the occurring disruption 

illustrates how in the design of DHIS by the GTAS, it is taken for granted that everyone owns 

a mobile phone. Hence, the global team had a limited understanding of work practices in 

terms of who had access to a mobile phone. On the other hand, the disruption in the DHIS 

functionality illustrates the contradiction between the IMAS and GTAS. This is because the 

request to change the software I had made as implementation mediator to the global team did 

not include the need for the software to include community actors’ practices within the DTAS. 

The previous paragraphs indicate that the interaction between GTAS and DTAS through 

IMAS is impacted by external contextual conditions: physical context of facilities (placement 

of computers, security & electrical power); cultural differences (individual versus relational 

perspectives); and social-economic situation (limited ownership of mobile phones).
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We as implementation mediators resolved this disruption when we expanded local 

participative activities, by doing more interviews, and demonstrating a system to community 

leaders. The local participative design activities resulted in the implementation mediators’ 

decision to re-design the local DHIS Tracker system by adding mobile phone numbers of 

catchment population leaders and anyone the client had access to (e.g. a neighbor, friend, and 

relative). This was added to the client registration form for all health programs. Furthermore, 

we decided that we to use an ad-hoc SMS solution (as an improvised solution) at the local 

level to cater for a missing functionality in the DHIS Tracker. Additionally, the demand for a 

more permanent functionality was communicated to the global level (GTAS).

6.4 Summary 

Table 6 presents the key points arising from analysis of the research findings in relation to 

answering the research questions addressed in the study.

Table 6: Summary of the Key Findings

Research Questions Research Answers

What are the 

characteristics of 

distributed 

collaborative work of 

the PHC settings?

Multiple actors are involved in facilitating care trajectories (health providers, 

community health workers, community leaders, health managers at district and

regional levels, clients’ neighbors, etc.)

The interaction between distributed actors is mediated both by artifacts and 

humans 

How does context 

impact the distributed 

collaborative work of 

the PHC settings?

Contextual features can support or limit interactions between health providers 

who are located across health program, across health facilities; between health 

facility and community actors; or between the global team, implementers and 

healthcare providers

Contextual features can limit effectiveness of coordinative artifacts used to 

mediate interactions between distributed actors 
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CHAPTER 7: DISCUSSION AND CONTRIBUTION  

The aim of this chapter is to provide an account of how the dissertation relates and contributes 

to the academic discourse in which it is positioned. 

7.1 HIS in Developing Countries 

This thesis contributes to HIS in developing countries by providing rich insights of 

operational primary healthcare information systems operating in maternal and child healthcare 

services. I have argued in the introduction chapter that the HIS research field has put more 

emphasis on the managerial aspect of HIS and less on understanding operational primary 

healthcare information systems as researchers have tended to focus on design of 

functionalities or design practices (see for example, Korpela et al., 2002; DeRenzi et al., 2011; 

Ngabo et al., 2012; Karara, 2013), and less on understanding the work practices around the 

use of information systems tools to accomplish the work. Thus, this research extends the 

understanding of PHC-IS by providing a rich analysis of health workers’ practices related to 

the use of IS tools to support coordination of clients’ trajectories. Further, the research has 

shown that official tools are inadequate to support the coordination of care trajectories and,

thus, before designing computerized systems, there is a need to get a better understanding of 

the work domain (such as, the work practices of health workers in coordinating care 

trajectories, the ways health workers handle challenges, and their current solutions) and, in 

addition, how to approach design and implementation in an appropriate manner (e.g. to how 

to conduct ethnographic studies and participatory design by IT facilitators). I argue also that 

we should not only focus on understanding how ICT can be designed to support PHC but also 

try to have better understanding of the work practices within which the technology will be 

used. 

In particular, this research has demonstrated the challenges that health workers face in the 

utilization of patient-oriented information systems. It is acknowledged within the HIS 

discourse that design and implementation of information systems at the primary healthcare

level are faced with challenges related to poor design of information system tools, a lack of 

tools and the non-use of tools (see for example, Igira, 2008a; Ngoma and Igira, 2012; Kanjo, 

2011; Damtew and Moges, 2013; Heunis et al, 2011). This dissertation extends the 

understanding of the challenges facing primary healthcare information systems by showing 

that there are also coordination challenges arising from inadequate design or shortage of 
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coordination artifacts and protocols, such as referral forms without a feedback section, and 

lack of defaulter tracing guidelines, and health program summaries. Moreover, the 

dissertation indicates that clients’ decisions and other contextual conditions can challenge the 

effectiveness of the designed patient-oriented artifacts (e.g. patient registries, referral forms).

Furthermore, my research contributes to the understanding of context in the HIS field. It has 

been argued that the understanding of context is important in the design, development, and 

implementation of appropriate HIS (Lippeveld and Sauerborn, 2000; Igira, 2008; Avegrou, 

2010; Tiihonen et al., 2010). I have argued in the introduction chapter that the HIS research 

field does not explicitly emphasize the impact of context in the use situation but, rather, puts

more emphasis on context for information system development activities (computer literacy, 

skills, limited resources, etc.). Thus, my dissertation contributes to the understanding of 

context within HIS literature through highlighting the impact of contextual features on health 

workers’ work practices, for example, by showing that context affects the interaction between 

distributed health workers and their use of coordination artifacts. Moreover, I have elaborated 

the other types of contextual conditions which shape health workers’ practices (e.g. the nature 

of the health services) which could be useful for design of PHC information systems.

Lastly, my research provides specific contributions to the HIS field by focusing on the 

analysis of defaulter tracing practices in maternal and child healthcare settings. Defaulter 

tracing practices have been recognized as an important aspect in facilitating care trajectories 

within tuberculosis, HIV/AIDS and PMTCT (see for example, Fraser et al., 2007; Thomson et 

al., 2011; Nglazi, et al., 2010; Chadambuka et al., 2012), but these studies have paid greater

attention to the design of EMR and less to the practices of health workers in using the EMR 

system to support care. The dissertation argues that to retain clients effectively, there is also a 

need to pay attention to policy, practice and design of health information systems. Previous 

research also provides limited insights about the involvement of community inhabitants in 

defaulter tracing practices. Therefore, my research has extended the understanding of 

defaulter tracing practices, where the involvement of the community in the practice has been 

contested, and indicates the need to improve the design of IS (e.g. patient registries, defaulter 

guidelines and the DHIS Tracker) to support facility and community collaboration. 
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7.2 Research on Collaborative Practice  

This research contributes to the understanding of distributed collaboration around the 

facilitation of the patient trajectory. Research on collaborative work has been criticized for 

lack of empirical insights about distributed collaboration around patient trajectories (Grisot, 

2008; Fitzpatrick and Ellingsen, 2013). Previous research has shown that the facet of 

distributed collaboration can be between health facilities (e.g. Robertson et al., 2010; Li and 

Robertson, 2011), or between health providers and home care services (e.g. Piras and Zannuto, 

2010). Moreover, design, implementation and development of patient-care software require 

collaboration between health practitioners and IT professionals (Bandon et al., 2005). While 

most of these studies discuss one of the facets at a time, this study broadens the perspectives 

on the facets of distributed collaboration by demonstrating that collaborative practices around 

the facilitation of patient trajectories can span health facilities and programs; health facility 

and community levels; and between health practitioners, implementers, and global software 

development teams. The extended facets of distributed collaboration may have implications 

for the understanding of the actors involved in facilitating care trajectories within the 

distributed healthcare services; mediation of interactions between distributed actors; and the 

impact of work-context on collaborative practices and design practices. Taking these insights 

into consideration has implication for how we design and implements distributed 

collaborative systems.

7.2.1 Actors involved in Facilitating Care Trajectories 

Previous research acknowledges that multiple actors are involved in the accomplishment of 

distributed healthcare services (e.g. Schmidt et al., 2007; Robertson et al., 2010). Likewise, 

my research indicates that the accomplishment of patient trajectories depends on the 

collaborative practices of multiple professionals who are located across health programs and 

facilities, community and administrative levels. The findings thus emphasize roles played by 

multiple actors in the accomplishment of patient trajectories. In addition, my research extends 

the understanding of the involvement of non-health professionals in the care trajectories. 

While the previous research offers insights on the involvement of different types of non-

health professionals in the facilitation of care trajectories, such as medical clerk recorders, 

patient transfer staff, IT personnel, social workers and client/family members within 

healthcare trajectories (see for example, Bandon et al., 2005; Abraham and Reddy, 2008; 

Bossen et al., 2012), the dissertation also highlights that other types of community inhabitants 
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are involved in the facilitation of care trajectories: community actors (e.g. the client’s

neighbors, the primary school teacher, PLWHIV, catchment population leaders). More 

specifically, my research points to the involvement of any non-health staff in the facilitation 

of distributed cooperative work. To build on previous research, the study emphasizes the need 

to consider other types of non-health professionals groups in the design and implementation 

of healthcare information systems to support coordination of patients’ trajectories (see for 

example, Abraham and Reddy, 2008; Bossen et al., 2012). The understanding is important so 

that development of collaborative systems can also pay attention to practices of other types of 

non-health professionals who are involved in coordinating patient trajectories. This is 

exemplified in the research where health providers requested the modification of the DHIS 

Tracker so that SMS messages can also be sent to other people instead of just being confined 

to the relationship between clients and their health providers. 

7.2.2 Mediation of Interactions between Distributed Actors 

My research indicates that multiple protocols and artifacts (e.g. healthcare guidelines, 

defaulter tracing guidelines, patient registries/folders, mobile phones, referral forms, defaulter 

lists, community health workers’ notebooks, village registration systems, and health program 

summaries) are used to support interactions between distributed actors involved in facilitating 

patient trajectories. Thus, the dissertation strengthens the understanding that interactions 

between multiple actors of distributed collaboration is mediated by multiple coordinating 

artifacts and protocols, which are both given and invented (e.g. Fitzpatrick, 2004; Schmidt 

and Wagner, 2004; Reddy et al., 2010; Bansler et al., 2013). 

Previous research acknowledges that interactions between distributed collaborating actors is 

not only artifact-mediated, but also human -mediated (Engestrom et al., 2003; Piras and 

Zannuto, 2010; Li and Robertson, 2011). It became obvious in the study that mediation 

between distributed collaborators can also be done by human beings. This is exemplified in 

the findings by roles played by catchment inhabitants (e.g. catchment population leaders, 

primary school teachers and pupils, PLWHIV, CHW) who mediate between clients and health 

providers. Likewise, it is illustrated by the role played by clients who move information 

artifacts between distributed health providers across health programs and facilities. It is also 

exemplified by the role played by implementation mediators who mediate the interactions 

between local and global actors in the design of the software. Hence, the study strengthens the 
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understanding that interactions among distributed collaborators are mediated both by artifacts

and human beings. 

The role performed by human mediators is crucial in the accomplishment of the care 

trajectory because they facilitate coordination between the facets of distributed collaboration 

such as between clients and health providers, or across health programs and facilities or local 

PHC and global team. However, while previous studies recognize the role of human 

mediators, they have not explicitly discussed the challenges human mediators face when they 

try to manage the interdependencies between distributed actors. On the other hand, the 

research extends the understanding within distributed collaborative research that disruptions 

can emerge not only because of artifact design, but also due to practices of the people who are 

mediating activities. This is exemplified by disruptions caused by clients when they choose to 

default on their care: the referral form will not function as a means of coordination between 

health providers, or implementation mediators who may forget to convey some software 

requirement. This implies the need within the collaborative research to pay attention not only 

to artifact mediation but also the practices of people who perform mediation between multiple 

actors.

7.2.3 Understanding of the Impact of Context on Distributed Collaboration  

My research contributes to the theme of distributed collaboration by emphasizing the role of 

played by contextual conditions in collaborative practices around the facilitation of the patient 

trajectory across multiple settings. Previous research suggests that spatial arrangement in the 

workplace can shape collaborative practices by limiting or supporting interactions between 

collaborators due to differences of coordinative artifacts between the physical settings 

(Robertson et al., 2010; Li and Robertson, 2011). Similarly, my research has shown that 

contextual features can support or limit interactions between collaborators. For example, the 

dissertation has demonstrated how rural/urban disparity has an influence on the interactions 

between health providers who are in different health programs or facilities; or how the nature 

of the disease influences interactions between community and facility actors; or how the 

physical context of the facilities and cultural differences influence the collaboration between 

local and global actors in the design of the software. Also, my research has shown that 

contextual features can support or limit the use of coordination artifacts. Moreover, my 

research has demonstrated that mobile phones are used more in health facilities within urban 

settings compared to the rural area, or more in the PMTCT program compared to the 
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vaccination program. The findings thus emphasize the role played by contextual conditions in 

shaping distributed collaborative practices. 

Beyond that, the study highlights that contextual conditions have a role to play not only for 

the interaction between collaborators or variation of coordination artifacts but also for the 

effectiveness of coordination artifacts and, hence, the resolution of disruptions. For example, 

clients’ compliance status can make the referral forms mediate practices between health 

providers (across health programs/facilities) effectively in some instances and not in others. It 

is also demonstrated in the research that urban health practitioners invent patient registries to 

monitor clients’ attendance in HIV program area. At the same time, there are fewer 

disruptions and adaptation of patient registries in rural settings because the contextual features 

support easier monitoring of clients. This implies that, in rural areas, the contextual features 

are more adapted to collaborative practices in comparison with the contextual features of 

urban settings. It also implies that the emergence of mediation breakdowns due to 

coordination artifacts within distributed collaboration is dependent on contextual features.

Thus, we need to understand how some contextual conditions make possible or impossible the 

coordination practices of distributed collaborators. 

While the study emphasizes the role of context, my study argues that it is also relevant to 

understand the role of context beyond a specific spatial setting. While the literature 

acknowledges that context has influence on collaborative practices, it is mostly equated to 

physical space (e.g. Harrison and Dourish, 1996; Ciolfi et al., 2008; Robertson et al., 2010). In 

contrast, my research has shown that contextual features that influence work practices can be 

both of macro- (e.g. socio-political, geographical, organizational culture, human resources –

higher workload – and economy) and the detailed level/micro- work practices (e.g. 

relationship between clients and health services). For example, the use of human mediators 

(e.g. community inhabitants) can be limited or supported by contextual issues such as the 

nature of the disease or urban geographical settings. It also became obvious in my research 

how health providers faced mediation breakdowns in the use of coordination artifacts due to 

social-cultural-economic characteristics of the working situations, specifically at the 

operational and action levels of the work practices. 

Thus, my research goes beyond a limited spatial understanding of context by showing the 

other forms of contextual conditions which influence distributed collaboration. This implies a 

need to pay attention to the influence of work-oriented contextual conditions, such as disease-
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specific issues, clients’ decisions, or the socio-geographical characteristics of the facility 

(whether located in a town center or in a rural setting), or cultural issues (e.g. non-Western 

culture). 

As such, my findings indicate that the design of collaborative systems needs to take into 

consideration the aspects of local contextual conditions of health facilities. This is also 

identified by Balka et al. (2008) and I specifically discuss more about work-oriented 

contextual conditions. This extended view of influence of the work context in collaborative 

practices is useful because it can have design implications. This is exemplified in the 

dissertation where the re-design of the standard DHIS Tracker system by the global team 

included a form with a defaulters’ list which could be printed and hence carried about by 

community health workers during home visits. The change is due to the fact that in the 

settings of rural Tanzania there is limited use of sophisticated mobile phones and computer 

systems. It is also exemplified in the dissertation where the implementers re-designed the 

local instance of DHIS Tracker system to include any mobile phone numbers to which clients 

had access in the client registration form for any of the health program (e.g. a neighbor, friend, 

relative, or catchment population leaders). The redesign of the software would not be needed

if all clients owned mobile phones.

7.3 Participatory Design  

This research contributes to the PD community on the role of design facilitators (here called 

implementation mediators) in distributed design by focusing on their activities in design-in-

use. Previous research acknowledges that design continues in use and the need for

participatory designers to focus on design-in-use (e.g. Henderson and Kyng, 1991; Ehn, 2008; 

Bratteig et al., 2012). Also, previous research recognizes the importance of design facilitators 

who enable cooperation and dialogues in situated participative practices (Kensing and 

Halskov, 1991; Blomberg et al., 1993; Light and Akama, 2012). However, most of the 

participatory design practices have focused on design-before-use, though the call that design 

continues in use has been there for a long time. In addition, the design facilitators’ discussion 

in the literature is based on their practices in the design-before-use sessions. This study has 

focused on the role of implementation mediators who facilitate the interactions between 

distributed practitioners and software developers during the design of software for managing 

patient data. Moreover, my study has indicated that facilitators may face challenges when they 

try to facilitate participation of practitioners within distributed design activities. Hence, my 
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study broadens the understanding of implementation mediators by indicating their practices in 

design-in-use situation; for example, by indicating how their role is crucial in facilitating 

participatory activities in the design-in-use.

PD as a design approach recognizes the importance of the skills of practitioners and design 

facilitators in the design and implementation of technologies (Hartswood et al., 2002; Light 

and Akama, 2012; Kensing and Greenbaum, 2012; Van der Velden and Mörtberg, 2014). This 

approach together with ethnography has helped to address the existing contradictions between 

the understanding of global developers and local practitioners about practices around 

facilitating clients’ care trajectories. Implementation mediators gained knowledge of health 

workers’ practices and their artifacts through ethnography. Such understanding informed 

mediators about how tools mediated the use situation and contrasted the existing DHIS 

Tracker design, which is the software developed globally. The global development team 

gained the understanding through the implementation mediators about use practices that

allowed them to re-design the software.

Thus, my study implies that it is necessary to pay attention to design facilitators and 

practitioners’ practices when the system is in use; to pay attention not only to design-before-

use but also to design-in-use. This is because further learning and understanding of the 

implemented system can be acquired by design facilitators and practitioners. My research 

indicates that, during this period, implementation mediators were able to organize 

participatory design activities at the local level that allowed the practitioners to contribute to 

the design process. This is demonstrated in the findings where practitioners gained 

understanding of the software through training, by using the system, and through focus-group 

discussions. These activities helped the implementation mediators to gain an understanding 

that contrasted with the previous understanding from the ethnographic studies. The 

understanding contributed to further development of the software. This indicates that 

interventions of design facilitators in the design were based on the experience gained in the 

use situation. Thus the design facilitators’ role is very important in facilitating participatory 

activities during design-in-use.

Furthermore, previous research recognizes that design process and participation activities are 

situated and there is a need for design facilitators to take into account practitioners’ practices 

and views on cultural issues (Suchman, 2002; Kensing and Greenbaum, 2012; Winschiers-

Theophilus et al., 2010; Light and Akama, 2012). This situatedness was also experienced in 

my study where implementation mediators’ activities in the practitioners’ settings were 
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constrained by contextual elements related to practitioners’ working conditions. As identified 

in the findings, this forced the implementation mediators to perform both design- and non-

design-related activities (e.g. related to placement and security issues in the facilities) in order 

to facilitate collaboration between global and local actors. In addition, my research indicates 

that it may be difficult to envision the situatedness of collaborative practices in the design-

before-use phase. This is indicated in the findings, since it was difficult for implementation 

mediators to gain knowledge on how cultural issues both supported and limited collaborative 

practices through the ethnography study phase alone.

Though it is identified in the PD research that it might be relevant for design facilitators to 

have an understanding of the cultural issues (Winschiers-Theophilus et al., 2010; Light and 

Akama, 2012) this may be difficult to achieve in distributed global software development 

when software developers are not aware of the cultural issues that are embedded in local 

practices. This research has for example shown that few people owned mobile phones and that 

social connections between people affect the relationship between health providers and 

clients. That is, in western culture, the provider and client relationship tends to be individual 

and more personal. In Africa, the provider and client relationship is more communal as it 

involves other people, like the family, neighbors and other community inhabitants. The 

representations of such relationships in the DHIS Tracker were far from the reality. In order to 

understand/deal with the situatedness of design process and participation activities in 

designing distributed global software, my study suggests that there is a need for global 

developers to pay attention to implementation mediators’ situated activities in distributed 

participatory design in order to facilitate cooperation between designers and practitioners. 

This knowledge was impossible for global developers to gain without the implementation 

mediators. By this, my finding emphasizes the need to adopt PD approaches in the design of 

collaborative systems in order to make the system fit the local contexts of practitioners 

(Kensing and Blomberg, 1998). Therefore, the role of implementation mediators in distributed 

design remains crucial in facilitating design-in use. 

This thesis contributes also to the PD literature of developing countries in two ways. First, the 

study supports findings from previous studies done in Malawi, Tanzania and Mozambique 

regarding challenges to participation of practitioners in the design and implementation of ICT

at health facility level. For instance, previous research reports that participation of health 

practitioners is challenged by their lack of computer skills and busy schedule, and also a

limited domain knowledge among primary healthcare workers (Nhamposa et al., 2004; 
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Elovaara et al., 2006; Kimaro and Titlestad, 2008; Chawani et al., 2014b). Confirming 

previous PD research in developing countries, the study emphasizes the problem of computer 

skills which can challenge PD activities and identifies the need for training. This is identified 

in my research as health providers had limited computer skills and, as a consequence, 

computer training was mandatory. Second, beyond confirming findings from previous studies, 

the thesis addresses a gap in the PD literature concerning the mediators’ role across different 

levels of software development and implementation (local health facility and global level). 

While previous research acknowledges the importance of mediators in facilitating the 

participation of practitioners within distributed design settings (e.g. Titlestad et al., 2009; Braa 

and Sahay, 2012), most of these studies seldom describe design-in-use practices of mediators. 

Thus, the thesis addresses a gap in the PD literature concerning mediators’ role across 

different levels of software development and implementation (local health facility and global 

levels). 

Previous studies highlight the importance of the role of implementation mediators as a liaison 

between a global software development team and the practitioners in the collection of 

requirements, customization and participatory practices (see for example, Puri et al., 2009; 

Titlestad et al., 2009; Starring, 2011; Braa and Sahay, 2012; Saugene, 2013). Also, previous 

research recognizes that implementation mediators can be challenged by lack of 

customization skills during the adaptation of software to local requirements and need training

(Saugene, 2013), or by power asymmetry in the interaction between implementation 

mediators and the global team in requirements’ collection process (Chawani, 2014b). This 

study adds to previous research by pointing to challenges facing the participation of 

implementation mediators due to work-contextual conditions of the practitioners’ settings.

This research, therefore, highlights the need not only to focus on understanding the 

interactions between implementation mediators and the software development team but also 

to pay attention to the interaction of implementation mediators and practitioners during 

activities that take place after the implementation in order to facilitate design and use of 

global software.

Finally, it is recognized that users of the systems can participate in the design by providing 

their views on the new system; for example by contrasting old and newer work practices 

(Karasti, 2001b). It is recognized also that practitioners’ improvisations are important for 

facilitating their participation in the design process (Caroll, 2004; William et al., 2005; Safad 

and Faraj, 2010). When it comes to designing distributed global software, implementation 
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mediators play a crucial role in including the users and their views (Iivari, 2011; Titlestad et al, 

2009; Braa and Sahay, 2012). This study has shown that these views and improvisations were 

learned during system use. First, the dissertation provides an ethnographic description of 

practitioners’ improvisations during work practices and how gained understanding of 

adaptations (e.g. health programs summaries) by the implementation mediator was used to 

inform the global development team. Second, the participatory design activities conducted 

after post-implementation helped health workers to contrast the design of the software. Thus, 

this research highlights the need within the PD community of developing countries to pay 

attention to the practitioner’s acquired competency during the implementation and use of a 

system by investigating their improvisations and innovations. For example, implementers can 

explore what information artifacts are used in practice by the practitioners in particular 

working conditions (e.g. related to the specific location of town, rural/urban) and use the 

understanding to improve the design of IS (e.g. national HIS or open source software) in 

developing countries. This implies that the practitioners’ adaptations can be used by design 

facilitators in developing countries to enhance their participation in the design of the software.

7.4 Activity Theory Literature 

The analysis of collaborative practices in this dissertation was done interpretively (Walsham, 

2006) by using activity theory’s concepts of activity systems, mediation and contradictions.  

Previous research recognizes that analysis centered on the concepts of structure of the activity 

system and mediation offers a framework to understand how context impacts everyday work 

practices (e.g. Leontev, 1981; Kaptelinin et al., 1995; Kaptelinin et al., 1999; Kaenampornpan

and O’Neil, 2005; Koffod-Petersen and Cassen, 2006; Huang and Gartiner, 2009; Bardram 

and Doryab, 2011). Similarly, the use of these concepts from activity theory helped to identify 

the impact of context in collaborative practices. In addition, my research contributes to 

activity theory by extending the discussion around the impact of context in general and 

specifically by showing that the influence of context can be investigated at the granular level 

(of actions and operations) by looking at mediation breakdown arising from work-contextual 

conditions. 

My research adds to the activity theory literature by demonstrating the usefulness of the 

disturbance concept in understanding the impact of contexts in work practices. Bannon and 

Bødker (1989) have argued about the importance of looking at conditions which result in 

mediation breakdown in the use situation. This study has focused on mediation breakdowns at 
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activity, action and operation level which provided an understanding of why and how 

information artifacts and other work practices were adapted to fit the contextual condition. 

For instance, defaulter tracing practice emerged to counterbalance influence from clients with

their need to fulfill their cultural or social-economic issues; e.g. the perceived greater need to 

acquire income and psychological satisfaction than their physical wellbeing. Moreover, 

patient registries became adapted in facilities located in town centers in order to provide the 

overview of care during the search operation in identifying defaulters’ action. Therefore, my 

research has shown that the impact of context happens not only in the elements of activity 

system (as elaborated by previous researchers) but also at other levels within the hierarchy of 

activity system. 

Activity theorists have been criticized for limiting their discussion on the use of activity 

theory to how context can be modeled into artifacts (Chen et al., 2013). In contrast, my 

research provides insights on the use of activity theory to understand work practices around

the use of information tools and how gained insights can be used to inform the design of 

primary healthcare information systems. Hence, my research also contributes to the discussion 

on the use of activity theory to understand the impact of context on work practices rather than 

only on the design of artifacts.

7.5 Design and Implementation Implications 

This section present the design and implementation implications arising from the gained 

understanding related to collaborative practices and also of the influence of the work-oriented 

contextual condition in the settings of primary healthcare services.

7.5.1 Primary Healthcare Information Systems  

The rich insights gained through the research of defaulter tracing have direct implications for 

design of primary health information systems. The official patient registry in the PMTCT 

services can be designed with the space to add community leaders’ information, including 

their mobile phone numbers. Also, patient registries/forms for facility units can be created to

facilitate the creation of daily/weekly health program summaries. Additionally, the design of 

the patient registry and other artifacts should allow an easy overview of the care trajectory of 

clients and drop-out rates in order to facilitate defaulter tracing practices. 

On a policy level, the institutionalizing of defaulter tracing practices in maternal and child 

healthcare is important. For example, health authorities may develop defaulter tracing 
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guidelines and enforcing protocols (e.g. reminder practices for health workers). There is also a 

need for providing monetary incentives and information artifacts (e.g. notebooks) to CHW 

who are involved in tracing defaulters in the maternal and child healthcare services.

The rich empirical insights contribute to a better understanding of the contextual challenges 

that primary healthcare information systems have to deal with. For example, each primary 

health facility can be enabled to collect additional context-specific data in order to address the 

work-context challenges, rather than having a uniform design of patient registries in all PHC 

units. Moreover, the patient registries to support primary healthcare can be designed with a 

general flexibility, for example, with extra field(s) to enable health workers to collect 

additional context-specific data. Also, during the HIS training, trainers may also alert health 

workers to the anticipated work-contextual challenges and how they should be prepared to 

address them through improvisation of patient registries and their practices. Finally, the 

digital system for primary healthcare services might be designed flexibly to allow health 

providers to adapt them with little assistance from IT professionals. 

The insights about the role of implementation mediators and the challenges they face can be 

used to inform the design, implementation and development of distributed OSS software in 

developing countries. The literature recognizes that the use of FOSS (Free and Open Source 

Software) EPR within healthcare settings is viable both economically (e.g. it will eliminate 

costs related to acquisition of software and license issues) and skills development (local 

software development and implementation skills) (Seebregts et al., 2009; Omary et al., 2010). 

Based on the findings of my research, I argue that it is also important to pay attention to the 

role of the implementation mediators and their (participatory) practices within PHC facilities 

so that the FOSS systems can be appropriately designed and implemented in order to support 

the work practices of each health facilities. 

This implies that practitioners’ adaptations can be used by implementation mediators in 

developing countries to enhance practitioners’ participation in the design of the software. 

Thus, this research highlights the need within the PD community of the developing countries 

to pay attention to the practitioner-acquired competency during system use by investigating 

their improvisations and innovations. For example, implementers can explore what 

information artifacts are used in practice by the practitioners in particular working conditions 

(e.g. related to the specific location of facility – rural/urban) and use the understanding to 

improve the design of IS (e.g. national HIS or FOSS). This might require more capacity
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building for implementers/IT facilitators (e.g. how to conduct ethnographic studies and 

participatory design activities) for sustained use of computerized patient-care IS within the 

PHC units.

7.5.2 DHIS Tracker  

This study was conducted within the HISP project, which is involved in the design, 

development, implementation, and capacity development activities of the standard DHIS 

system. As part of my research, I was involved in the implementation of the DHIS Tracker 

system in Tanzania and had the opportunity to interact with the global development team. The 

importance of using the DHIS Tracker for monitoring care trajectories of pregnant women 

and of children has been recognized within the HISP community (Gizaw et al., 2012; Ngoma 

et al., 2012; Chawani, 2014a; Gizaw, 2014), but the understanding of the use of the DHIS 

Tracker to support retention of clients within health programs is limited. My research 

contributes to the HISP project by extending the understanding of the design and use of the 

DHIS Tracker to support the retention of clients by demonstrating how the DHIS Tracker can 

be used to facilitate defaulters’ tracing practices within health facilities. This is exemplified in 

Paper IV, which describes how different functionalities within the DHIS Tracker (e.g. a

personal dashboard with different colors indicating clients’ attendance status, or the use of 

SMS reminders to defaulting clients) can be used to facilitate defaulter tracing practices. 

Furthermore, the research has provided design and implementation implications to support 

defaulter tracing practices. First, I have shown that the design of automated SMS reminders to 

clients who miss their scheduled appointments in Tanzania needs to be built on a

community/relational perspective (rather than individual one) to support existing defaulter 

tracing practices in rural areas which depend on community health workers, community 

leaders, neighbors and relatives. 

Second, I have also provided the implementation implication related to how the DHIS Tracker

can be used to facilitate communication among health workers in different health programs 

and facilities. The DHIS’ messaging component is recognized as an important tool for 

collaboration among practitioners in monitoring the performance of the health system and 

also to influence the design of generic DHIS system to accommodate the local needs of 

countries (Shaw and Braa, 2014). However, within the HISP team, the understanding of the 

use of the messaging component  as  a tool to facilitate collaboration is limited to facilitating 

interactions between practitioners (health administrators), HISP facilitators, implementation 
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partners (e.g. international NGOs), and global software development teams. My study has 

demonstrated that the DHIS Tracker’s communication facilities can also be used to facilitate 

horizontal coordination: interactions between health providers in monitoring care trajectories. 

For example, health workers can use mailing lists amongst themselves to send queries about 

clients’ attendance in other facilities or health programs across districts even regions (Paper I).

Beyond the contribution related to the understanding of the use of the DHIS Tracker to 

support the retention of clients, my research has contributed to the improvement of the generic

DHIS Tracker module by providing requirements to the global development team that 

resulted in the inclusion of new features in the software (Paper IV). 

7.6 Concluding Remarks 

In this dissertation, I have presented my research with the aim of contributing to the HIS 

literature of developing countries through improving the understanding of work practices in 

primary healthcare settings. The aim of the dissertation was to increase the understanding of 

HIS related to use, design and its implementation in order to facilitate health service provision 

in maternal and child services around client retention. The study research had practical 

motivation and both research contributions and practical implications have been proposed.  

The main research questions introduced in Chapter 1 were addressed directly in Chapter 6.

The collaborative practices around retention of clients in the programs of immunization and 

PMTCT services in Tanzania were the empirical focus of the study. The analysis in the thesis 

has been done interpretively by using activity theory’s concepts of activity systems, mediation 

and contradictions. The empirical findings were obtained mainly through multi-site 

ethnographic studies conducted in multiple health programs, facilities and catchment 

population located in different socio-geographical settings. Also, participatory design 

approaches were used to inform the design and implementation of the software for monitoring 

clients’ care trajectories. The thesis adopted an interpretive strategy to analyze empirical 

findings. A key concept used to inform the analysis was a coordination mechanism, which 

offered insights how PHC information systems can be designed to facilitate coordination of 

patient trajectories within primary healthcare settings. 

This thesis contributes to HIS and work practice literature. The thesis contributes to the 

understanding of collaborative practices around facilitating the healthcare trajectory by 

highlighting the involvement of different kinds of actors, both health and non-health
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professionals. The study has also illustrated the role of work-oriented contextual conditions in 

shaping their practices around the use of patient-oriented information artifacts. This 

contextuality of collaborative work has implications for how work practices are coordinated 

and, thereafter, for the design of primary healthcare information systems to support clients’ 

care trajectories. Activity theory was useful for analyzing patient-oriented information 

artifacts, specifically by focusing on mediation breakdown in the situation of use, at activity, 

action, and operation levels. By doing this study, the dissertation contributes to work practice 

studies through illustrating how multiple actors are collaborating around care trajectories in 

the resource-restricted settings. The thesis concludes by calling for more attention for the 

context-sensitive design, implementation, and use of primary healthcare information systems 

in Tanzania and other developing countries. 

Beyond the discussions in this dissertation, further research may want to address how client-

centered information systems can be designed. The findings have shown that there could be 

conflict between clients and healthcare activities and, consequently, clients could miss their 

appointments. However, due to constraints arising from the PMTCT clinic which was the 

main empirical data collection area, I was not able to obtain clients’ views on their care 

trajectory. Hence, the findings of the dissertation are more oriented to the views of health 

providers and managers obtained mainly through participant observation and interviews. 

Accordingly, future research might be required to increase the understanding of HIS related to 

how its design and implementation can incorporate clients’ views. For example, future 

research can investigate how IT facilitators/designers can use the participatory design 

approach to align different values (clients versus other actors) in the design and use of 

technologies supporting defaulter tracing practices like the DHIS Tracker. 

Further research is also needed to gain more understanding of mediators’ participatory 

practices in larger-scale information systems (e.g. at national and regional levels) or within 

open source software design and implementation activities or in different geographical and 

cultural contexts of developing countries (e.g. Asian or Latin America countries).

125 

 



 

References 
Aanestad, M. (2003). The camera as an actor design-in-use of telemedicine infrastructure in surgery. Computer 

Supported Cooperative Work (CSCW),12(1), 1-20. 
Aanestad, M. and Olaussen, I. (2010). IKT og samhandling i helsesektoren. Digitale lappetepper eller sømløs 

integrasjon?. Trondheim, Norge: Tapir Akademisk Forlag.
Abdusamadovich, L.M. (2013). Global Standards and Local Health Information System Applications: 

Understanding their interplay in the context of Tajikistan. PhD, Faculty of Mathematics and Natural 
Sciences, University of Oslo, Norway.

Abraham, J. and Reddy, M.C. (2010). Challenges to inter-departmental coordination of patient transfers: a 
workflow perspective. International journal of medical informatics, 79(2), 112-122.

Abraham, J. and Reddy, M.C. (2008). Moving patients around: a field study of coordination between clinical and 
non-clinical staff in hospitals. In Proceedings of the 2008 ACM conference on Computer supported 
cooperative work (pp. 225-228). ACM.

Adaletey, D.L., Jolliffe, B., Braa, J., and Ofosu, A. (2015). Peer-Performance Review as a Strategy for 
Strengthening Health In-formation Systems: A Case Study from Ghana. Journal of Health Informatics in 
Africa, 2(2).

Allen, D., Karanasios, S., and Slavova, M. (2011). Working with activity theory: Context, technology, and 
information behavior. Journal of the American Society for Information Science and Technology, 62(4), 776-
788.

Alter, S. (2015). A Workaround Design System for Anticipating, Designing, and/or Preventing Workarounds. 
In Enterprise, Business-Process and Information Systems Modeling (pp. 489-498). Springer International 
Publishing.

Amir, O., Grosz, B.J., Gajos, K.Z., Swenson, S. M., and Sanders, L. M. (2015). From Care Plans to Care 
Coordination: Opportunities for Computer Support of Teamwork in Complex Healthcare. Computer Human 
Interaction (CHI) 2015, Seoul, Republic of Korea, April 18–23.

Asangansi, I.E. (2013). Exploring the Institutional Logics and Complexity of Health Management Information 
System Implementation. PhD, Department of Informatics, University of Oslo, Norway.

Ash, J. S., Berg, M., and Coiera, E. (2004). Some unintended consequences of information technology in health 
care: the nature of patient care information system-related errors. Journal of the American Medical 
Informatics Association, 11(2), 104-112.

Assefa, Y., Damme, W. V., Mariam, D. H., and Kloos, H. (2010). Toward universal access to HIV counseling 
and testing and antiretroviral treatment in Ethiopia: looking beyond HIV testing and ART initiation. AIDS 
patient care and STDs, 24(8), 521-525.

Avgerou, C. (2010). Discourses on ICT and Development. Information Technologies and International 
Development, 6(3), pp-1.

Avilés, W., Ortega, O., Kuan, G., Coloma, J., and Harris, E. (2007). Integration of information technologies in 
clinical studies in Nicaragua. PLoS Med, 4(10), 1578 - 1583.

Bagayoko, C. O., Anne, A., Geissbuhler, A., and Fieschi, M. (2011). Can ICTs Contribute to the Efficiency and 
provide Equitable Access to the Health Care System in Sub-Saharan Africa?. IMIA Yearbook, 6, 33-38.

Baldauf, M., Dustdar, S., and Rosenberg, F. (2007). A survey on context-aware systems. International Journal of 
Ad Hoc and Ubiquitous Computing, 2(4), 263-277.

Balka, E., Bjorn, P., and Wagner, I. (2008). Steps toward a typology for health informatics. In Proceedings of the 
2008 ACM conference on Computer supported cooperative work (pp. 515-524). ACM.

Bandon, D., Lovis, C., Geissbühler, A., and Vallée, J. P. (2005). Enterprise-wide PACS: Beyond Radiology, an 
Architecture to Manage All Medical Images 1. Academic Radiology, 12(8), 1000-1009.

Bannon, L.J. and Bødker, S. (1989). Beyond the interface: Encountering artifacts in use. DAIMI Report 
Series, 18(288).

Bansler, J. P., Havn, E., Mønsted, T., and Schmidt, K. (2011). A study of the fragmentation of the medical 
record. P. Bjørn, et al, 94-97.

Bansler, J., Havn, E., Mønsted, T., Schmidt, K., and Svendsen, J. H. (2013). Physicians’ progress notes. 
In ECSCW 2013: Proceedings of the 13th European Conference on Computer Supported Cooperative Work, 
21-25 September 2013, Paphos, Cyprus (pp. 123-142). Springer London.

126 

 



 

Barab, S.A., Barnett, M., Yamagata-Lynch, L., Squire, K., and Keating, T. (2002). Using activity theory to 
understand the systemic tensions characterizing a technology-rich introductory astronomy course. Mind, 
Culture, and Activity, 9(2), 76-107.

Barcellini, F., Prost, L., and Cerf, M. (2015). Designers' and users' roles in participatory design: What is actually 
co-designed by participants?. Applied ergonomics, 50, 31-40.

Bardram J. and Doryab A. (2011). Activity analysis: applying activity theory to analyze complex work in 
hospitals. In Proceedings of the ACM 2011 conference on Computer supported cooperative work (pp. 455-
464). ACM.

Bardram, J.E. (1998). “Designing for the Dynamics of Cooperative Work Activities”, Poltrock and Grudin (red): 
Proceedings of the Conference on Computer-Supported Cooperative Work, CSCW'98, ACM, pp. 89-98.

Bardram, J.E. (2000). Temporal Coordination–On Time and Coordination of CollaborativeActivities at a 
Surgical Department. Computer Supported Cooperative Work (CSCW), 9(2), 157-187.

Bardram, J.E. and Bossen, C. (2005). A web of coordinative artifacts: collaborative work at a hospital ward. 
In Proceedings of the 2005 international ACM SIGGROUP conference on Supporting group work (pp. 168-
176). ACM.

Bath, G.F. (2006). Telemedicine in Africa. Journal of the South African Veterinary Association, 77(3), 107.
Bennett, D. E., Jordan, M. R., Bertagnolio, S., Hong, S. Y., Ravasi, G., McMahon, J. H., ... and Kelley, K.F. 

(2012). HIV drug resistance early warning indicators in cohorts of individuals starting antiretroviral therapy 
between 2004 and 2009: World Health Organization global report from 50 countries. Clinical infectious 
diseases, 54(suppl 4), S280-S289.

Berg, B. and Lune, H. (2012). Qualitative Research Methods for Social Sciences. 8th edition. Harlew Essex; 
Pearson.

Berg, M. (1996). Practices of reading and writing: the constitutive role of the patient record in medical 
work. Sociology of health and illness, 18(4), 499-524.

Berg, M. (1997). On distribution, drift and the electronic medical record. In Proceedings of the fifth European 
conference on computer supported cooperative work (pp. 141-156). Springer Netherlands.

Berg, M. (1999a). Accumulating and coordinating: occasions for information technologies in medical 
work. Computer Supported Cooperative Work (CSCW),8(4), 373-401.

Berg, M. (1999b). Patient care information systems and health care work: a sociotechnical 
approach. International journal of medical informatics, 55(2), 87-101.

Berg, M. and Goorman, E. (1999). The contextual nature of medical information. International journal of 
medical informatics, 56(1), 51-60.

Beynon-Davies, P. (1997). Ethnography and information systems development: Ethnography of, for and within 
is development. Information and software technology, 39(8), 531-540.

Bjerknes, G. and Bratteteig, T. (1995). User participation and democracy: a discussion of Scandinavian research 
on system development. Scandinavian Journal of information systems, 7(1), 1. 

Bjørn, P. and Hertzum, M. (2011). Artefactual multiplicity: A study of emergency-department whiteboards. 
Computer Supported Cooperative Work, 20(1-2), 93-121. 

Blackler, F., Crump, N., and McDonald, S. (2003). Organizing processes in complex activity networks. Knowing 
in organizations: A practice-based approach. ME Sharpe.

Blin, F. and Munro, M. (2008). Why hasn’t technology disrupted academics’ teaching practices? Understanding 
resistance to change through the lens of activity theory. Computers and Education, 50(2), 475-490.

Blomberg, J. and Karasti, H. (2012). Ethnography: Positioning Ethnography within Participatory Design.  
Simonsen, J. and Robertson, T. (eds.) Routledge International Handbook of Participatory design Routledge 
New York, 86–116.

Blomberg, J L., Giacomi, J., Mosher, A., and Swenton-Hall, P. (1993). Ethnographic Field Methods and Their 
Relation to Design. In Participatory Design: Principles and Practices Hillsdale, N.J.: Lawrence Erlbaum 
Associates, , 123–56.

Blomberg, J. and Karasti, H. (2013). Reflections on 25 years of ethnography in CSCW. Computer Supported 
Cooperative Work, 22(4-6), 373-423.

Blomberg, J., Suchman, L., and Trigg, R. H. (1996). Reflections on a work-oriented design project. Human-
Computer Interaction, 11(3), 237-265.

127 

 



 

Bodart, C., and Shrestha, L. (2000). Identifying information needs and indicators. Design and implementation of 
health information systems. Geneva: WHO.

Bødker, K., Kensing, F. and Simonsen, J. (2004). Participatory IT design: designing for business and workplace 
realities. MIT press, USA. 

Bødker, S. (1996). Applying activity theory to video analysis: how to make sense of video data in human-
computer interaction. In Context and consciousness (pp. 147-174). Massachusetts Institute of Technology.

Bødker, S., Ehn, P., Knudsen, J., Kyng, M., and Madsen, K. (1988). Computer support for cooperative design. 
In Proceedings of the 1988 ACM conference on Computer-supported cooperative work (pp. 377-394). ACM.

Boer, N. I., van Baalen, P. J., and Kumar, K. (2002). An activity theory approach for studying the situatedness of 
knowledge sharing. In System Sciences, 2002. HICSS. Proceedings of the 35th Annual Hawaii International 
Conference on (pp. 1483-1492). IEEE.

Bossen, C., Groth Jensen, L., and Witt, F. (2012). Medical secretaries' care of records: the cooperative work of a 
non-clinical group. In Proceedings of the ACM 2012 conference on Computer Supported Cooperative 
Work (pp. 921-930). ACM.

Bowers, J., Button, G., and Sharrock, W. (1995). “Workflow from Within and Without: Technology and 
Cooperative Work on the Print Industry Shopfloor” Marmolin m.fl. (red): Proceedings of the Fourth 
European Conference on Computer-Supported Cooperative Work, ECSCW'95, Kluwer, pp. 51-66. 

Braa, J. and Sahay S. Health Information Systems Programme: Participatory Design within the HISP network. 
Simonsen, J. and Robertson, T. (eds.) Routledge International Handbook of Participatory Design. Routledge, 
New York, 2012, 235-56.

Braa, J., Monteiro, E. and Sahay, S. (2004). Networks of Action: Sustainability Health Information Systems 
across Developing Countries. MIS Quarterly, ( 28:28), pp. 337-362.

Bratteteig, T., Bødker, K., Dittrich, Y., Mogensen, P. H., and Simonsen, J. (2012). Methods: organising 
principles and general guidelines for Participatory Design projects. Simonsen, J. and Robertson, T. (eds.) 
Routledge International Handbook of Participatory Design. Routledge, New York, 2012,117-44.

Brown, J.S. and Duguid, P. (1991). Organizational learning and communities-of-practice: Toward a unified view 
of working, learning, and innovation. Organization science, 2(1), 40-57.

Bryman, A. (2008) Social research methods, 3rd Ed., Oxford University Press New York.
Busza J., Damilola W., Hairston, A., Gable, A., Pitter, C., Lee, S., Katirayi L., Simiyu R., Mpofu, D. (2012) 

Community-based approaches for prevention of mother to child transmission in resource-poor settings: a 
social ecological review. Journal of the International AIDS Society, 15, 2: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3499910/ .

Byrne, E. and Sahay, S. (2007). Participatory design for social development: A South African case study on 
community-based health information systems. Information Technology for Development, 13(1), 71-94.

Cabitza, F., Locatelli, M. P.,and Simone, C. (2009). Promoting Process-Based Collaboration Awareness to 
Integrate Care Teams. In Business Process Management Workshops (pp. 385-396). Springer Berlin 
Heidelberg.

Cabitza, F., Sarini, M., Simone, C., and Telaro, M. (2006). Torres, a conceptual framework for articulation work 
across boundaries. Frontiers in Artificial Intelligence and Applications, 137, 102.

Carroll, J. (2004). Completing design in use: closing the appropriation cycle. European Conference on 
Information Systems, Finland, 44.

Carstensen, P. H., and Sørensen, C. (1996). From the social to the systematic. Computer Supported Cooperative 
Work, 5(4), 387-413.

Cassens, J., and Kofod-Petersen, A. (2006). Using Activity Theory to Model Context Awareness: A Qualitative 
Case Study. In FLAIRS Conference (pp. 619-624).

Chadambuka, A., Chimusoro, T.A., Tshimanga, M., Namusisi, O. and Luman E.T. (2012). The need for 
innovative strategies to improve immunization services in rural Zimbabwe. Disasters, 36, 1, 161 -173. 

Chawani, M.S. (2014a). A Cross-case Analysis of the Effects of EMR Deployment on Antenatal Care Services 
in Rural Health Centres in Malawi. Journal of Health Informatics in Africa, 2(1).

Chawani M.S. (2014b). Development of Electronic Medical Record Systems for maternal health services in rural 
settings an action research study from Malawi. PhD, Department of Informatics, University of Oslo, Norway.

128 

 



 

Chawani, M. S., Kaasbøll, J., Finken, S., and Herstad, J. (2014a). Balancing Work Practices and Protocols in the 
Design of EMR Systems: The Case of Developing an EMR System for Antenatal Care Services in 
Malawi. The Electronic Journal of Information Systems in Developing Countries, 63.

Chawani, M.S., Kaasbøll, J., and Finken, S. (2014b). Stakeholder participation in the development of an 
electronic medical record system in Malawi. In Proceedings of the 13th Participatory Design Conference: 
Research Papers-Volume 1 (pp. 71-80). ACM.

Chen, Y., Liu, Z., and Vainio, J. (2013). Activity-based context-aware model. In Design, User Experience, and 
Usability. Design Philosophy, Methods, and Tools (pp. 479-487). Springer Berlin Heidelberg.

Cheng, K.G., Ernesto, F., and Truong, K.N. (2008). Participant and interviewer attitudes toward handheld 
computers in the context of HIV/AIDS programs in sub-Saharan Africa. In Proceedings of the SIGCHI 
Conference on Human Factors in Computing Systems (pp. 763-766). ACM.

Chilundo,B., Sundby, J., and Aanestad, M. (2004). Analysing the quality of routine malaria data in 
Mozambique. Malaria Journal, 3(1), 3.

Cimino, J. J. (2013). Improving the electronic health record—are clinicians getting what they wished 
for?. Journal of American Medical Association, 309(10), 991-992.

Ciolfi, L., Fitzpatrick, G., and Bannon, L. (2008). Settings for collaboration: The role of place. Computer 
Supported Cooperative Work, 17(2-3), 91-96.

Cluts, M.M. (2003). The evolution of artifacts in cooperative work: constructing meaning through activity. 
In Proceedings of the 2003 international ACM SIGGROUP conference on Supporting group work (pp. 144-
152). ACM.

Cole, M. (1995). Socio-cultural-historical psychology: some general remarks and a proposal for a new kind of 
cultural-genetic methodology. Sociocultural studies of mind, 187-214.

Cutts, F.T. (1991). Strategies to improve immunization services in urban Africa. Bulletin of the World Health 
Organization, 69, 4, 407- 414: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2393244.

Dalsted, R. (2012). Patient trajectory as idea and practice. A sociological analysis of cancer treatment and care 
in Denmark. PhD, Faculty of Health and Medical Sciences University of Copenhagen, Denmark.

Damtew, Z.A., and Moges, A.S. (2013). From Multiple Register to Family folder: The Transition of Data 
Collection and Reporting Tools for Health Extension Workers in Ethiopia. Journal of Health Informatics in 
Developing Countries, 7(2).

Darcy, N., Elias, M., Swai, A., Danford, H., Rulagirwa, H., and Perera, S. (2015). eHealth strategy development: 
a case study in Tanzania. Journal of Health Informatics in Africa, 2(2).

DeRenzi, B., Borriello, G., Jackson, J., Kumar, V. S., Parikh, T. S., Virk, P., and Lesh, N. (2011). Mobile Phone 
Tools for Field Based Health care Workers in Low-Income Countries. Mount Sinai Journal of Medicine: A 
Journal of Translational and Personalized Medicine, 78(3), 406-418.

DeRenzi, B., Findlater, L., Payne, J., Birnbaum, B., Mangilima, J., Parikh, T., ... and Lesh, N. (2012). Improving 
community health worker performance through automated SMS. In Proceedings of the Fifth International 
Conference on Information and Communication Technologies and Development (pp. 25-34). ACM.

DeRenzi, B., Lesh, N., Parikh, T., Sims, C., Maokla, W., Chemba, M., ...andBorriello, G. (2008). E-IMCI: 
Improving pediatric health care in low-income countries. In Proceedings of the SIGCHI conference on 
human factors in computing systems, 753-762, ACM.

Dey, A.K., Abowd, G. D., and Salber, D. (2001). A conceptual framework and a toolkit for supporting the rapid 
prototyping of context-aware applications. Human-computer interaction, 16(2), 97-166.

Dittrich, Y., Eriksén, S., and Wessels, B. (2014). Learning through Situated Innovation: Why the specific is 
crucial for Participatory Design Research. Scandinavian Journal of Information Systems, 26(1), 29-56.

Dittrich, Y., Randall, D. W., and Singer, J. (2009). Software engineering as cooperative work. Computer 
Supported Cooperative Work, 18(5-6), 393-399.

DMO (2013a). Bahari district council; comprehensive council health plan: 2013 – June 2014. Bahari: The 
United Republic of Tanzania.

DMO (2013b). Bwawa district council; comprehensive council health plan: 2013 – June 2014. Bwawa: The 
United Republic of Tanzania.

Doryab A. and Bardram J. (2011). Context- and Activity-awareness in Collaborative Environments. 
In Proceedings of the 2011 international workshop on Situation activity and goal awareness (pp. 57-66). 
ACM.

129 

 



 

Dourish, P. and Button, G. (1998). On" technomethodology": Foundational relationships between 
ethnomethodology and system design. Human-computer Interaction, 13(4), 395-432.

Dourish, P., Holmes, J., MacLean, A., Marqvardsen, P., and Zbyslaw, A. (1996). Freeflow: mediating between 
representation and action in workflow systems. In Proceedings of the 1996 ACM conference on Computer 
supported cooperative work (pp. 190-198). ACM.

Dwolatzky, B., Trengove, E., Struthers, H., McIntyre, J. A., and Martinson, N. A. (2006). Linking the global 
positioning system (GPS) to a personal digital assistant (PDA) to support tuberculosis control in South 
Africa: a pilot study. International Journal of Health Geographics, 5(1), 34.

Ehn, P. Participation in Design Things. Proc. PDC 2008, 92-101.
Elovaara, P., Igira, F. T., and Mörtberg, C. (2006). Whose participation? Whose knowledge?: exploring PD in 

Tanzania-Zanzibar and Sweden. Proc. PDC 2006, 105-14.
Emerson, R.M., Fretz, R. I., and Shaw, L. L. (1995). Writing ethnographic fieldnotes. University of Chicago 

Press.
Engeström, Y. (1987). Learning by expanding: An activity theoretical approach to developmental research. 

Orienta-Konsultit Oy ,Helsinki, Finland.
Engestrom, Y. (2000). Activity theory as a framework for analyzing and redesigning work. Ergonomics, 43(7), 

960-974.
Engeström, Y. (2001). Expansive Learning at Work: Toward an activity theoretical reconceptualization. Journal 

of Education and Work, 14, 1, 133-156. 
Engeström, Y. and Escalante, V. (1996). Mundane tool or object of affection? The rise and fall of the postal 

buddy. Context and consciousness: Activity theory and human-computer interaction, 325-374.
Engeström, Y. and Mazzocco, D. W. (1995). Disturbance management and masking in a television production 

team: An activity-theoretical study in organizational communication. In 45th Annual Conference of the 
International Communication Association, Organizational Communication Division.

Engeström, Y., Puonti, A., and Seppänen, L. (2003). Spatial and temporal expansion of the object as a challenge 
for reorganizing work. Knowing in organizations: A practice-based approach, 151-186.

Falzon, M. A. (Ed.). (2012). Multi-sited ethnography: theory, praxis and locality in contemporary research.
Ashgate Publishing, Ltd.

Farah, S.K.S. (2010). Challenges and Opportunities of Integrating Primary Health Care Information System: 
Northern State, Sudan. Master Thesis, Faculty of Medicine, University of Oslo, Norway.

Faus, S. A. and Sujansky, W. (2008). Open-Source EHR Systems for Ambulatory Care: A Market Assessment.
California HealthCare Foundation.

Fitzpatrick, G. (2004) Integrated care and the working record. Health Informatics Journal, 10(4), 291-302.
Fitzpatrick, G. and Ellingsen, G. (2013). A review of 25 years of CSCW research in healthcare: Contributions, 

challenges and future agendas. Computer Supported Cooperative Work, 22(4-6), 609-665.
Folcher, V. (2003). Appropriating artifacts as instruments: when design-for-use meets design-in-use. Interacting 

with computers, 15(5), 647-663.
Forster, M., Bailey, C., Brinkhof M.W., Graber C., Boulle, A., Spohr, M., Balestre, E., May, M., Keiser, O., 

Jahn, A. and Egger, M. (2008) Electronic medical record systems, data quality and loss to follow-up: survey 
of antiretroviral therapy programmes in resource-limited settings. Bulletin of the World Health Organization,
86, 12, 939-947: http://www.ncbi.nlm.nih.gov/pubmed/19142294.

Fraser, H.SF., Allen., C., Bailey,  C., Douglas, G., Shin, S., Blaya, J. (2007). Information systems for patient 
follow-up and chronic management of HIV and Tuberculosis: A life-saving Technology in resource poor 
settings, (2007), J Med Internet Res, 9(4):e29 

Garfinkel, H. and E. Bittner (1967). Good Organizational Reasons for “bad” Clinic Records. In Studies in 
Ethnomethodology. H. Garfinkel, ed. Pp. 186–207. Englewood Cliffs: Prentice-Hall

Gasser, L. (1986). The integration of computing and routine work. ACM Transactions on Information Systems 
(TOIS), 4(3), 205-225.

Geissbuhler, A., Ly, O., Lovis, C. and L’Haire, J.F. (2003). Telemedicine in Western Africa: lessons learned 
from a pilot project in Mali, perspectives and recommendations. In AMIA Annual Symposium 
Proceedings (Vol. 2003, p.249). American Medical Informatics Association.

Gerson, E.M. and Star, S. L. (1986). Analyzing due process in the workplace. ACM Transactions on Information 
Systems (TOIS), 4(3), 257-270.

130 

 



 

Ghadrshenasa, A., Amor, Y.B., Chang, J., Dale, H., Sherman, G., Vojnova, L., Young, P. and Yoge, R. (2013). 
Improved access to early infant diagnosis is a critical part of a child-centric prevention of mother-to child 
transmission agenda. AIDS, 27, 2, 197–220.

Gherardi, S. (2009). “Introduction: The Critical Power of the ‘Practice Lens’”, Management Learning Journal,
40(2), pp. 115-128.

Gherardi, S. (2012). How to conduct a practice-based study: Problems and methods. Edward Elgar Publishing.
Gilson, L., Alilio, M., and Heggenhougen, K. (1994). Community satisfaction with primary health care services: 

an evaluation undertaken in the Morogoro region of Tanzania. Social science and medicine, 39(6), 767-780.
Gizaw A.A., Mukherjee, A., Lewis J. and Sahay, S. (2012). Understanding design-use interaction: the case of 

name based health information system in India, In Proceedings of IADIS International Conference on 
Information Systems.

Gizaw, A. A. (2014). Open Generification, PhD, PhD, Departments of Informatics, University of Oslo, Norway.
Gregory, J. (2003). Scandinavian approaches to Participatory design. International Journal of Engineering 

Education, 19(1), 62-74.
Grinter, R.E. (2003). Recomposition: Coordinating a web of software dependencies. Computer Supported 

Cooperative Work, 12(3), 297-327.
Grisot, M. (2008). Foregrounding Differences: A performative approach to the coordination of distributed work 

and information infrastructures in use. PhD, Departments of Informatics, University of Oslo, Norway.
Grudin, J. (1994). Computer-supported cooperative work: History and focus. Computer, (5), 19-26.
Haberer, J. E., Kiwanuka, J., Nansera, D., Wilson, I. B., and Bangsberg, D. R. (2010). Challenges in using 

mobile phones for collection of antiretroviral therapy adherence data in a resource-limited setting. AIDS and 
Behavior, 14(6), 1294-1301.

Hage, G. (2005). A not so multi-sited ethnography of a not so imagined community. Anthropological 
theory, 5(4), 463-475.

Hammersley, M. and Atkinson, P. (2007). Ethnography: Principles in practice. Routledge.
Harrison, M.I., Koppel, R., and Bar-Lev, S. (2007). Unintended consequences of information technologies in 

health care—an interactive sociotechnical analysis. Journal of the American medical informatics 
Association, 14(5), 542-549.

Harrison, S. and Dourish, P. (1996). Re-place-ing space: the roles of place and space in collaborative systems. 
In Proceedings of the 1996 ACM conference on Computer supported cooperative work (pp. 67-76). ACM.

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, 12(3), 241-266. 

Hartswood, M., Procter, R., Slack, R., Vob, A., Buscher, M., Rouncefield, M., and Rouchy, P. (2002). Co-
realisation: Towards a principled synthesis of ethnomethodology and participatory design. Scandinavian 
Journal of Information Systems, 14(2).

Hasu, M. (2001). Critical transition from developers to users: Activity-theoretical studies of interaction and 
learning in the innovation process. PhD, Faculty of Education, University of Helsinki, Finiland.

Häyrinen, K., Saranto, K., and Nykänen, P. (2008). Definition, structure, content, use and impacts of electronic 
health records: a review of the research literature. International journal of medical informatics, 77(5), 291-
304.

Heath, C. and Luff, P. (1996). Documents and professional practice:“bad” organisational reasons for “good” 
clinical records. In Proceedings of the 1996 ACM conference on Computer supported cooperative work (pp. 
354-363). ACM.

Heath, C., Svensson, M.S., Hindmarsh, J., Luff, P., and Vom Lehn, D. (2002). Configuring awareness. Computer 
Supported Cooperative Work, 11(3-4), 317-34

Heeks, R. (2002). Information systems and developing countries: Failure, success and local improvisations. The 
Information Society, 18(2), 101-112.

Heeks, R. (2006). Health information systems: Failure, success and improvisation. International journal of 
medical informatics, 75(2), 125-137.

Heeks, R. (2008). ICT4D 2.0: The Next Phase of Applying ICT for International Development. Computer, 41(6), 
26–33.

Helle, M. (2000). Disturbances and contradictions as tools for understanding work in the 
newsroom. Scandinavian Journal of Information Systems, 12(1), 7.

131 

 



 

Henderson, A. and Kyng, M. (1991). There’s no place like home: continuing design in use. Greenbaum, J. and 
Kyng, M. (eds.) Design at Work: Cooperative Design of Computer Systems. Lawrence Erlbaum Associates, 
New Jersey, USA., 219-40.

Herbsleb, J.D., Mockus, A., Finholt, T.A., and Grinter, R.E. (2000). Distance, dependencies, and delay in a 
global collaboration. In Proceedings of the 2000 ACM conference on Computer supported cooperative 
work (pp. 319-328). ACM.

Heunis, C., Wouters, E., Kigozi, G., Engelbrecht, M., Tsibolane, Y., van der Merwe, S., and Motlhanke, S. 
(2011). Accuracy of tuberculosis routine data and nurses’ views of the TB-HIV information system in the 
Free State, South Africa. Journal of the Association of Nurses in AIDS Care, 22(1), 67-73.

Heywood, A. and Rohde, J. (2001). Using information for action: A manual for health workers at facility level 
South Africa: EQUITY Project.

Hindemark, F. (2013). E-Health at Outpatient Clinics in Uganda. Master thesis, Royal Institute of Technology, 
Sweden.

Hinds, P.J. and Mortensen, M. (2005). Understanding conflict in geographically distributed teams: The 
moderating effects of shared identity, shared context, and spontaneous communication. Organization 
science, 16(3), 290-307.

Hine, C. (2007). Multi-sited ethnography as a middle range methodology for contemporary STS. Science, 
Technology and Human Values, 32(6), 652-671.

Hoffman, J. A., Cunningham, J. R., Suleh, A. J., Sundsmo, A., Dekker, D., Vago, F., ... and Hunt-Glassman, J. 
(2010). Mobile direct observation treatment for tuberculosis patients: a technical feasibility pilot using mobile 
phones in Nairobi, Kenya. American journal of preventive medicine, 39(1), 78-80.

Huang, H. and Gartner, G. (2009). Using activity theory to identify relevant context parameters. In Location 
Based Services and TeleCartography II (pp. 35-45). Springer Berlin Heidelberg.

Hughes, J., King, V., Rodden, T., and Andersen, H. (1994). Moving out from the control room: Ethnography in 
system design. In Proceedings of the 1994 ACM conference on Computer supported cooperative work (pp. 
429-439). ACM.

Huizing, A. and Cavanagh, M. (2011). Planting contemporary practice theory in the garden of information 
science. Information Research Journal, 16(4), 497.

Husein, K., Adeyi, O., Bryant, J., and Cara, N.B. (1993). Developing a primary health care management 
information system that supports the pursuit of equity, effectiveness and affordability. Social Science and 
Medicine, 36(5), 585-596.

Hyysalo, S. and Lehenkari, J. (2000). Defining the crucial users-An activity theoretical for finding the missing 
voices. In PDC (pp. 283-286).

Igira, F. (2012). Information Systems Deployment as an Activity System. In Information Systems Theory (pp. 
397-411). Springer New York.

Igira, F.T. (2008a). The situatedness of work practices and organizational culture: implications for information 
systems innovation uptake. Journal of Information Technology, 23(2), 79-88.

Igira, F.T. (2008b). The interplay between transformation in everyday work practices and IS design and 
implementation processes: Empirical experiences from the health information system in Tanzania. PhD, 
Department of Informatics, University of Oslo, Norway.

Igira, F. and Aanestad, M. (2009). Living with contradictions: Complementing activity theory with the notion of 
“installed base” to address the historical dimension of transformation. Mind, Culture, and Activity, 16(3), 
209-233.

Iivari, N. (2011). Participatory design in OSS development: interpretive case studies in company and community 
OSS development contexts. Behaviour and Information Technology, 30(3), 309-323.

Ijadunola, K. T., Bello, M. O., Korpela, M., and Koskivirta, M. (1998). A strategy for the use of information 
systems to support community-oriented primary healthcare in a deprived economy: A case study of Ife 
Central LGA, Nigeria. Current Perspectives in Healthcare Computing, 139-145.

Issroff, K. and Scanlon, E. (2002). Using technology in higher education: activity theory perspective. Journal of 
Computer assisted Learning, 18, 1, 77- 83. 

Jarzabkowski, P. (2005). Strategy as practice: An activity based approach. Sage.
Jirotka, M., Lee, C. P., and Olson, G. M. (2013). Supporting scientific collaboration: Methods, tools and 

concepts. Computer Supported Cooperative Work, 22(4-6), 667-715.

132 

 



 

Johansson, M. and Linde, P. (2005). Playful collaborative exploration: New research practice in participatory 
design. Journal of Research Practice, 1(1), 5.

Jones, M. (2003). “Computers can land people on Mars, why can't they get them to work in a hospital?" 
Implementation of an Electronic Patient Record System in a UK Hospital. Methods of information in 
medicine, 42(4), 410-415. 

Kaasbøll, J., Chawani, M.S., Hamre, G.A, and Sandvand, J. (2010). Competencies and Learning for 
Management Information Systems. Journal of Information, Information Technology and Organizations, 5,
85-100.

Kabuya, C., Wright, G., Odama, A., and O'Mahoney, D. (2014). Routine Data for Disease Surveillance in the 
Undeveloped Region of the OR Tambo District of the Eastern Cape Province. In Cross-Border Challenges in 
Informatics with a Focus on Disease Surveillance and Utilising Big Data: Proceedings of the EFMI Special 
Topic Conference, 27-29 April 2014, Budapest, Hungary (Vol. 197, p. 103). IOS Press.

Kaenampornpan, M. and O’Neill, E. (2004). An integrated context model: Bringing activity to context. In Proc. 
Workshop on Advanced Context Modelling, Reasoning and Management.

Kane, B. and Luz, S. (2008). Taking lessons from teleconference to improve same time, same place interaction. 
In Computer-Based Medical Systems, 2008. CBMS'08. 21st IEEE International Symposium on (pp. 494-499). 
IEEE.

Kanjo, C. (2011). Pragmatism or Policy: Implications on Health Information Systems Success. The Electronic 
Journal of Information Systems in Developing Countries, 48.

Kanjo, C. (2012). In search of the missing data. The case of maternal and child health data in Malawi. PhD, 
Faculty of Mathematics and Natural Sciences, University of Oslo, Norway.

Kaplan, B. and Duchon, D. (1988). Combining qualitative and quantitative methods in information systems 
research: a case study. MIS quarterly, 571-586.

Kaplan, W.A. (2006). Can the ubiquitous power of mobile phones be used to improve health outcomes in 
developing countries. Global Health, 2(9), 1-14.

Kaptelinin, V. and Nardi, B. A. (2006). Acting with Technology: Activity Theory and Interaction Design, MIT 
Press.

Kaptelinin, V. and Nardi, B. (2012). Activity Theory in HCI: Fundamentals and Reflections. Morgan and 
Claypool Publishers.

Kaptelinin, V., Kuutti, K., and Bannon, L. (1995). Activity theory: Basic concepts and applications. In Human-
computer interaction (pp. 189-201). Springer Berlin Heidelberg.

Kaptelinin, V., Nardi, B. A., and Macaulay, C. (1999). Methods and tools: The activity checklist: a tool for 
representing the “space” of context. interactions, 6(4), 27-39.

Karanasios, S. (2014). Framing ICT4D research using activity theory: a match between the ICT4D field and 
theory?. Information Technologies and International Development, 10(2), pp-1.

Karara, G., Verbeke, F., and Nyssen, M. (2013). Hospital Information Management Using Open Source 
Software: Results of the MIDA Project in 3 Hospitals in Rwanda. Journal of Health Informatics in 
Africa, 1(1).

Karasti, H. (2001a). Increasing sensitivity towards everyday work practice in system design. PhD. Department of 
Information Processing Science, University of Oulu, Oulu, Finland.

Karasti, H. (2001b). Bridging work practice and System Design: Integrating Systemic Analysis, Appreciative 
Intervention and Practitioner participation. Computer Supported Cooperative Work, 10(2), 211-246.

Karasti, H. (2010). Taking PD to Multiple Contexts. Scandinavian Journal of Information Systems, 22(1), 85-92.
Kensing, F. and Blomberg, J. (1998). Participatory design: Issues and concerns. Computer Supported 

Cooperative Work, 7(3-4), 167-185.
Kensing, F. and Greenbaum, J. (2012). Heritage: having a say. Simonsen, J. and Robertson, T. (eds.)  Routledge 

International Handbook of Participatory Design. Routledge, New York, 2012, 21-36.
Kensing, F., and Madsen, K. H. (1992). Generating visions: Future workshops and metaphorical design (pp. 

155-168). L. Erlbaum Associates Inc..
Kimaro, H.C. (2006). Strategies for developing human resource capacity to support sustainability of ICT based 

health information systems: a case study from Tanzania. The Electronic Journal of Information Systems in 
Developing Countries, 26.

133 

 



 

Kimaro, H.C. and Titlestad, O.H. (2008). Challenges of user participation in the design of a computer based 
system: The possibility of participatory customisation in low income countries. Journal of Health informatics 
in developing countries, 2(1).

Kofod-Petersen, A. and Cassens, J. (2006). Using activity theory to model context awareness. In Modeling and 
Retrieval of Context (pp. 1-17). Springer Berlin Heidelberg.

Koppel, R. and Lehmann, C.U. (2014). Implications of an emerging EHR monoculture for hospitals and 
healthcare systems. Journal of the American Medical Informatics Association, amiajnl-2014.

Korpela, M., De La Harpe, R., and Luukkonen, I. (2008). Depicting the landscape around information flows: 
Methodological propositions. GlobDev 2008, 5.

Korpela, M., Mursu, A. and Soriyan, H.A. (2002). Information systems development as an activity. Computer 
Supported Cooperative Work, 11(1-2), 111-128.

Korpela, M., Soriyan, H.A., and Olufokunbi, K.C. (2001). Activity analysis as a method for information systems 
development. Scandinavian Journal of Information Systems, 12(1-2), 191-210.

Kossi, E.K., Sæbø, J.I., Braa, J., Jalloh, M.M., and Manya, A. (2012). Developing decentralised health 
information systems in developing countries–cases from Sierra Leone and Kenya. The Journal of Community 
Informatics, 9(2).

Kovner, C., Schuchman, L., and Mallard, C. (1996). The application of pen-based computer technology to home 
health care. Computers in nursing, 15(5), 237-244.

Kuutti, K. (1996). Activity theory as a potential framework for human-computer interaction research. Context 
and consciousness: Activity theory and human-computer interaction, 17-44.

Kuutti, K. (2013). ‘Practice turn’and CSCW identity. ECSCW 2013 Adjunct Proceedings.
Kwesigabo, G., Mwangu, M.A., Kakoko, D.C., Warriner, I., Mkony, C.A., Killewo, J., ... and Freeman, P. 

(2012). Tanzania's health system and workforce crisis. Journal of public health policy, S35-S44.
Kyng, M. (1991). Designing for cooperation: cooperating in design. Communications of the ACM, 34(12), 65-73.
Law, J. (1992). Notes on the theory of the actor-network: Ordering, strategy, and heterogeneity. Systems 

practice, 5(4), 379-393.
Layer, E. H., Kennedy, C. E., Beckham, S. W., Mbwambo, J. K., Likindikoki, S., Davis, W. W., ... and LTC 

Tanzania Collaborative Study Team. (2014). Multi-level factors affecting entry into and engagement in the 
HIV continuum of care in Iringa, Tanzania.

Ledikwe, J.H., Grignon, J., Lebelonyane, R., Ludick, S., Matshediso, E., Sento, B. W., ... and Semo, B. W. 
(2014). Improving the quality of health information: a qualitative assessment of data management and 
reporting systems in Botswana. Health Res Policy Syst, 12(7), 10-1186.

Lee, A.S., Thomas, M. A., and Baskerville, R.L. (2013). Going Back to Basics in Design: From the IT artefact to 
the IS artefact.

Leontev, A. (1981). The problem of activity in psychology. In James V. Wertsch, The Concept of Activity in 
Soviet Psychology (pp 40-71). New York: M.E. Sharpe, Inc.

Leontev, A. N. (1978). Activity, Consciousness, and Personality, Prentice-Hall.
Lester, R. T., Ritvo, P., Mills, E. J., Kariri, A., Karanja, S., Chung, M. H., ... and Plummer, F. A. (2010). Effects 

of a mobile phone short message service on antiretroviral treatment adherence in Kenya (WelTel Kenya1): a 
randomised trial. The Lancet, 376(9755), 1838-1845.

Li, J. and Robertson, T. (2011). Physical space and information space: studies of collaboration in distributed 
multi-disciplinary medical team meetings.Behaviour and Information Technology, 30(4), 443-454.

Li, J., Robertson, T., Hansen, S., Mansfield, T., and Kjeldskov, J. (2008). Multidisciplinary medical team 
meetings: a field study of collaboration in health care. In Proceedings of the 20th Australasian Conference on 
Computer-Human Interaction: Designing for Habitus and Habitat (pp. 73-80). ACM.

Light, A. and Akama, Y. (2012). The human touch: participatory practice and the role of facilitation in designing 
with communities. In Proceedings of the 12th Participatory Design Conference: Research Papers-Volume 
1 (pp. 61-70). ACM.

Lippeveld T., (2000). Routine data collection methods, In: T. Lippeveld, R. Sauerborn and C. Bodart (eds.). 
Design and Implementation of Health Information Systems. Geneva, World Health Organisation, 88 – 113.

Lippeveld, T. and Sauerborn, R., (2000). A framework for designing health information systems. In: T. 
Lippeveld, R. Sauerborn and C. Bodart (eds.). Design and Implementation of Health Information Systems.
Geneva: World Health Organisation, 13- 32 .

134 

 



 

Ludwick, D. A., and Doucette, J. (2009). Adopting electronic medical records in primary care: lessons learned 
from health information systems implementation experience in seven countries. International journal of 
medical informatics, 78(1), 22-31.

Luff, P., Hindmarsh, J., and Heath, C. (2000). Workplace studies: Recovering work practice and informing 
system design. Cambridge university press.

Luk, R., Ho, M., and Aoki, P.M. (2008) Asynchronous remote medical consultation for Ghana. In Proceedings 
of the SIGCHI conference on human factors in computing systems, 743-752, ACM.

Lund, H.H., and Sutinen, E. (2010). Contextualised ICT4D: a bottom-up approach. In Proceedings of the 10th 
International Conference on Applied Computer Science, WSEAS, Japan.

Lyytinen, K. and Robey, D. (1999). Learning failure in information systems development. Information Systems 
Journal, 9(2), 85-101.

Macaulay, C., Benyon, D., and Crerar, A. (2000). Ethnography, theory and systems design: From intuition to 
insight. International Journal of Human-Computer Studies, 53(1), 35-60.

MacLeod, B., Phillips, J., Stone, A. E., Walji, A., and Awoonor-Williams, J. K. (2012). The architecture of a 
software system for supporting community-based primary health care with mobile technology: the Mobile 
Technology for Community Health (MoTeCH) initiative in Ghana. Online Journal of Public Health 
Informatics, 4(1).

Madden, R. (2010). Being ethnographic: A guide to the theory and practice of ethnography. Sage Publications.
Maquil, V., Psik, T., Wagner, I., and Wagner, M. (2007, November). Expressive interactions-supporting 

collaboration in urban design. In Proceedings of the 2007 international ACM conference on Supporting 
group work (pp. 69-78). ACM.

Marcos Y., Phelps, B.R. and Bachman, G. (2012) Community strategies that improve care and retention along 
the prevention of mother-to-child transmission of HIV cascade: a review. Journal of the International AIDS 
Society, 15, 2: http://www.jiasociety.org/index.php/jias/article/view/17394.

Marcus, G.E. (1995). Ethnography in/of the world system: The emergence of multi-sited ethnography. Annual 
review of anthropology, 95-117.

Markussen, R. (1994). Dilemmas in Coopertive Design. In PDC (pp. 59-66).
Mars, M. (2010). Health capacity development through telemedicine in Africa. IMIA Yearbook, 5, 87-93.
Martin, D., Rouncefield, M., O'Neill, J., Hartswood, M., and Randall, D. (2005, November). Timing in the art of 

integration:'that's how the bastille got stormed'. In Proceedings of the 2005 international ACM SIGGROUP 
conference on Supporting group work (pp. 313-322). ACM.

Martínez-Alcalá, C.I., Muñoz, M., and Monguet-Fierro, J. (2013). Design and customization of telemedicine 
systems. Computational and mathematical methods in medicine, 2013.

Mayo-Smith, M.F., and Agrawal, A. (2007). Factors associated with improved completion of computerized 
clinical reminders across a large healthcare system. International journal of medical informatics, 76(10), 710-
716.

Mellini, B. (2013). The Materialization of Articulation Work and its Implications on Nursing Practices. 
In CHItaly (Doctoral Consortium) (pp. 74-83).

Miettinen, R. and Hasu, M. (2002). Articulating user needs in collaborative design: Towards an activity-
theoretical approach. Computer Supported Cooperative Work, 11(1-2), 129-151.

Milne, C., Scantlebury, K., Blonstein, J., and Gleason, S. (2011). Coteaching and disturbances: Building a better 
system for learning to teach science. Research in Science Education, 41(3), 413-440.

Ministry of Health and Social Welfare Tanzania (2006). A manual of the national tuberculosis and leprosy 
programme in Tanzania, 5th Edition, Ministry of Health and social welfare, Dar es Salaam, Tanzania.

Ministry of Health and Social Welfare Tanzania (2007a). Assessment of the Country Health Information System 
in Tanzania, http://www.who.int/healthmetrics/library/countries/HMN_TZA_Assess_Draft_2007_05_en.pdf

Ministry of Health and Social Welfare Tanzania (2007b). Primary Health Services Development Programme 
(PHSDP) 2007 – 2017. Ministry of Health and social welfare, Dar es Salaam, Tanzania.

Ministry of Health and Social Welfare Tanzania (2007c). National Health Policy. Ministry of Health and social 
welfare, Dar es Salaam, Tanzania.

Ministry of Health and Social Welfare Tanzania (2008). The National Road Map Strategic Plan To Accelerate 
Reduction of Maternal, Newborn and Child Deaths in Tanzania 2008 – 2015. Ministry of Health and social 
welfare, Dar es Salaam, Tanzania.

135 

 



 

Ministry of Health and Social Welfare Tanzania (2010). National Guidelines For Home Based Care Services,
Ministry of Health and social welfare, Dar es Salaam, Tanzania. 

Ministry of Health and Social Welfare Tanzania (2013a). Implementation of HIV AIDS Care and Treatment 
Services in Tanzania, Report Number 3. Abbreviated Edition. Dar es Salam, Tanzania: MOHSW.

Ministry of Health and Social Welfare Tanzania (2013b). National Guidelines for Comprehensive Services for 
Prevention of Mother-to-Child Transmission of HIV, Dar es Salam, Tanzania.

Ministry of Health and Social Welfare Tanzania (2014). National guideline for comprehensive package of HIV 
interventions for key populations. Dar es Salam, Tanzania: MOHSW.

Mlambo, M. G., Peltzer, K., & Koivu, A. (2014). Prevention of Mother-to-Child Transmission of HIV data 
completeness and accuracy assessment in health facilities of the Nkangala District. Health SA Gesondheid 
(Online), 19(1), 1-8.

Mønsted, T., Reddy, M. C., & Bansler, J. P. (2011, January). The use of narratives in medical work: A field 
study of physician-patient consultations. In ECSCW 2011: Proceedings of the 12th European Conference on 
Computer Supported Cooperative Work, 24-28 September 2011, Aarhus Denmark (pp. 81-100). Springer 
London.

Monteiro, E., Pollock, N., Hanseth, O., and Williams, R. (2013). From artefacts to infrastructures. Computer 
Supported Cooperative Work, 22(4-6), 575-607.

Mörtberg, C., Bratteteig, T., Wagner, I., Stuedahl, D. and Morrison, A. (2010). Methods that Matter in Digital 
Design Research. Exploring Digital Design: Multi-Disciplinary Design Practices. I. Wagner, T. Bratteteig 
and D. Stuedahl. London, Springer 105-144.

Moyo, C.M. (2005). An Assessment of the Quality of Health Management Information System Data in Selected 
Health Facilities in Lilongwe District. Master Thesis. Department of Public Health, College of Medicine, 
University of Malawi. 

Mphatswe, W., Mate, K. S., Bennett, B., Ngidi, H., Reddy, J., Barker, P. M., and Rollins, N. (2012). Improving 
public health information: a data quality intervention in KwaZulu-Natal, South Africa. Bulletin of the World 
Health Organization, 90(3), 176-182.

Murphy, E. and Rodriguez-Manzanares, M.A. (2008). Using activity theory and its principle of contradictions to 
guide research in educational technology. Australasian Journal of Educational Technology, 24(4), 442-457

Mursu, A. S., Luukkonen, I., Toivanen, M., and Korpela, M. J. (2006). Activity Theory in information systems 
research and practice: theoretical underpinnings for an information systems development model. Information 
Research, 12(3), 3.

Mushi, R.T., and Maharaj, M. (2014). Health Information Systems in Tanzania. African Journal of Library, 
Archives and Information Science, 23(2), 151-156.

Mwatawala, S., Sando, D., Malele, R., Moshiro, C., Senyael, B.R., Somi, G., Maselle, A., Chalker, J. and Ross-
Degnan, D. (2012). Strengthening the appointment and tracking systems for patients on antiretroviral therapy 
in Tanzania: A optimizing adherence to ART as part of people-centered public health. International Journal 
of Person Centered Medicine, 2(4), 825-836.

Myers, M.D. (1997). Qualitative research in information systems. Management Information Systems 
Quarterly, 21, 241-242.

Myers, M. D., and Avison, D. (2002). An introduction to qualitative research in information systems. Qualitative 
research in information systems, 4, 3-12.

Nardi, B.A. (1996). Context and consciousness: Activity theory and human-computer interaction. Cambridge 
MA: MIT Press.

NBS and ICF (2011). Tanzania Demographic and Health Survey 2010. Dar es salaam, National Bureau of 
Statistics Tanzania and ICF Macro.

NBS and Macro International Inc.. (2007). Tanzania Service Provision Assessment Survey 2006. Dar es Salaam, 
Tanzania: National Bureau of Statistics and Macro International Inc.

NBS and OCGS (2014). The 2012 Population and Housing Census: Basic Demographic and Socio- Economic 
Profile; Key Findings. Dar es Salaam, Tanzania: National Bureau of Statistics and Office of Chief 
Government Statistician (Zanzibar).

NBS and ORC (2005). Tanzania Demographic and Health Survey 2004-2005. Dar es salaam, National Bureau of 
Statistics Tanzania and ORC Macro

136 

 



 

Ngabo, F., Nguimfack, J., Nwaigwe, F., Mugeni, C., Muhoza, D., Wilson, D. R., ... and Binagwaho, A. (2012). 
Designing and Implementing an Innovative SMS-based alert system (RapidSMS-MCH) to monitor 
pregnancy and reduce maternal and child deaths in Rwanda. The Pan African Medical Journal, 13.

Nglazi, M.D, Kaplan, R., Wood, R., Bekker, L. and Lawn, S.D. (2010) Identification of losses to follow-up in a 
community-based antiretroviral therapy clinic in South Africa using a computerized pharmacy tracking 
system.  BMC Infectious Diseases. http://www.biomedcentral.com/1471-2334/10/329

Ngoma, C. (2007). Cultivation Strategies in the Implementation of Health Management Information System in 
Zanzibar: An Action Research Study. Master Degree, Department of Informatics, University of Oslo.

Ngoma, C. (2014). Approaches for Improving the Quality and Accessibility of Maternal and Child Health Data 
from Rural Communities: Action-Case Studies from Tanzania, PhD, Faculty of Mathematics and Natural 
Sciences, University of Oslo, Norway.

Ngoma, C. and Igira, F. T. (Forthcoming). Re-organising Collection and Recording of Maternal and Child 
Health Data through an Intervention of Resolving Contradictions.

Ngoma, C. and Igira, F.T. (2012) Contradictions in Collecting and Recording Maternal Health Data at the 
Community Level: A Case study from two Districts in Tanzania. Journal of Health Informatics in 
Developing Countries, 6, 2, 509-520. 

Ngoma, C., Chawani, M.S. and Herstad, J. (2010) Adaptation of Mobile Application to Improve Flow of Birth 
Information from the Community to the District Level. R. Popescu-Zeletin et al. (Eds.) 2nd International 
ICST Conference on e-Infrastructure and e-Services for Developing Countries, 79-92.

Ngoma, C., Kaasbøll, J. and Aanestand, M. (2008). From Training to Inservice Support. IST-Africa 2008 
Conference and Exhibition, Windhoek, Namibia.

Ngoma, C., Kimaro, H., Igira, F., Mukulu, J., Kaasbøll, J., Yona, A., Mkabara, N., Sarikoki, S., Sangu, I., Njau, 
C., Mnaya, A., Mpoyo, S., Mlongakweli, Z., Mwaga, W. and Pilyimo, R. (2012) Challenges in Implementing 
a Computerized Namebased Information Tracking System: Practical Experiences from Maternal Health Care. 
IST-Africa 2012 Conference Proceedings, P. Cunningham and M. Cunningham (eds). International 
Information Management Corporation.

Nguyen T. and Nyella E, (2010) Health information systems implementation in developing countries: A 
translation process. AMCIS 2010 Proceedings Paper 63; 2010.

Nhampossa, J.L., Kaasbøll, J., and Braa, J. (2004). Participation in the information system adaptation process in 
the public sector in Mozambique. In PDC-04 Proceedings of the Participatory Design Conference, Vol 2. 
ACM, New York, 84-88.NBS and ICF (2011). 

Nicolini, D. (2009). Zooming In and out: Studying Practices by Switching Theoretical Lenses and Trailing 
Connections. Organizational studies, 30, 1391-1418. 

Nicolini, D. (2013). Practice Theory, Work, and Organization: An Introduction Oxford University Press United 
Kingdom. 

Nicolini, D., Gherardi, S., and Yanow, D. (2003). Introduction: Toward a practice-based view of knowing and 
learning in organizations. In D. Nicolini, S. Gherardi and D. Yanow (Eds.), Knowing in organizations: A 
practice-based approach. ME Sharpe.

Norman, D.A. (1993). Things that make us smart: Defending human attributes in the age of the machine. Basic 
Books.

Nsubuga, P., 2001. Surveillance: What is it? How does it relate to routine information gathering and use? Do we 
need it? In: The RHINO workshop on issues and innovation in routine health information in developing 
countries., The Bolger Center, Protomac, MD, USA 14-16 March 2001. Arlington, VA 22209, USA: 
MEASURE Evaluation, JSI Research and Training Institute, 59-63.

Nyella, E. (2009). Challenges in health information systems integration: Zanzibar Experience. In Information 
and Communication Technologies and Development (ICTD), 2009 International Conference on (pp. 243-
251). IEEE.

O’Day, V., Adler, A., Kuchinsky, A., and Bouch, A. (2001). When worlds collide: Molecular biology as 
interdisciplinary collaboration. In ECSCW 2001(pp. 399-418). Springer Netherlands.

Oborn, E., Barrett, M., and Davidson, E. (2011). Unity in diversity: electronic patient record use in 
multidisciplinary practice. Information Systems Research,22(3), 547-564.

Omary, Z., Lupiana, D., Mtenzi, F., and Wu, B. (2010). Analysis of the challenges affecting e-healthcare 
adoption in developing countries: A case of Tanzania. International Journal of Information Studies, 2(1), 38-
50.

137 

 



 

Orlikowski, W. J., and Baroudi, J. J. (1991). Studying information technology in organizations: Research 
approaches and assumptions. Information systems research, 2(1), 1-28.

Orr, J.E. (1996). Talking about machines: An ethnography of a modern job. Cornell University Press.
Pan, G., Hackney, R., and Pan, S. L. (2008). Information Systems implementation failure: Insights from 

prism. International Journal of Information Management, 28(4), 259-269.
Patterson, E. S., Doebbeling, B. N., Fung, C. H., Militello, L., Anders, S., and Asch, S. M. (2005). Identifying 

barriers to the effective use of clinical reminders: bootstrapping multiple methods. Journal of biomedical 
informatics,38(3), 189-199.

Pedersen, R. and Ellingsen, G. (2011). The electronic patient record-sufficient quality for clinical research?. 
In ECIS.

Pilemalm, S., Hallberg, N., and Timpka, T. (2000). From Utopia to DLK: Management of External Voices in 
Large Participatory Design Projects. In 6th Biennial Participatory Design Conference 2000, November 28-
December 1, 2000, New York, USA (pp. 156-165).

Piras, E.M. and Zanutto, A. (2010). Prescriptions, x-rays and grocery lists. Designing a Personal Health Record 
to support (the invisible work of) health information management in the household. Computer Supported 
Cooperative Work, 19(6), 585-613.

Pitula, K. and Radhakrishnan, T. (2011). On eliciting requirements from end-users in the ICT4D 
domain. Requirements Engineering, 16(4), 323-351.

Pollock, N., Williams, R., and Procter, R. (2003). Fitting standard software packages to non-standard 
organizations: the ‘biography’ of an enterprise-wide system. Technology Analysis and Strategic 
Management, 15(3), 317-332.

Pop-Eleches, C., Thirumurthy, H., Habyarimana, J. P., Zivin, J. G., Goldstein, M. P., De Walque, D., ... and 
Bangsberg, D. R. (2011). Mobile phone technologies improve adherence to antiretroviral treatment in a 
resource-limited setting: a randomized controlled trial of text message reminders. AIDS (London, 
England), 25(6), 825.

Poppe, O., Jolliffe, B., Adaletey, D. L., Braa, J., and Manya, A. S. (2013). Cloud computing for health 
information in Africa? Comparing the case of Ghana to Kenya. Journal of Health Informatics in Africa, 1(1). 

Pries-Heje, L. and Dittrich, Y. (2009). ERP implementation as design: Looking at participatory design for means 
to facilitate knowledge integration. Scandinavian Journal of Information Systems, 21(2), 4.

Puri, S. K., Byrne, E., Nhampossa, J. L. and Quraishi, Z. B.  (2004). Contextuality of Participation in IS Design: 
A Developing Country Perspective. Proceedings of the Participatory Design Conference 2004, ACM Press,
42-52.

Puri, S., Sahay, S., and Lewis, J. Building Participatory HIS Networks: A Case Study from Kerala India, 
Information and Organization, 2009, 19, 63-83.

Ramadhani, H. O., Thielman, N. M., Landman, K. Z., Ndosi, E. M., Gao, F., Kirchherr, J. L., ... and Crump, J. 
A. (2007). Predictors of incomplete adherence, virologic failure, and antiviral drug resistance among HIV-
infected adults receiving antiretroviral therapy in Tanzania. Clinical Infectious Diseases,45(11), 1492-1498.

Ramduny-Ellis, D., Dix, A., Rayson, P., Onditi, V., Sommerville, I., and Ransom, J. (2005). Artifacts as 
designed, artifacts as used: resources for uncovering activity dynamics. Cognition, Technology and 
Work, 7(2), 76-87.

Reddy, M.C., Dourish, P., and Pratt, W. (2001). Coordinating heterogeneous work: information and 
representation in medical care. InECSCW 2001 (pp. 239-258). Springer Netherlands.

Reddy, M., Bardram, J., and Gorman, P. (2010) CSCW research in healthcare: Past, present, and 
future.In Proceedings of the Conference on Computer Supported Cooperative Work. Retrieved from 
http://sites.google. com/site/cscwinhc.

Ren, Y., Kiesler, S., and Fussell, S. R. (2008). Multiple group coordination in complex and dynamic task 
environments: Interruptions, coping mechanisms, and technology recommendations. Journal of management 
information systems, 25(1), 105-130.

Rispel, L. C., Peltzer, K., Phaswana-Mafuya, N., Metcalf, C. A., and Treger, L. (2009). Assessing missed 
opportunities for the prevention of mother-to-child HIV transmission in an Eastern Cape local service 
area. SAMJ: South African Medical Journal, 99(3), 174-179.

RMO (2013). Dodoma Regional Health Management Team Annual Plan and Budget, 2013/2014. Dodoma: The 
United Republic of Tanzania.

138 

 



 

Robertson, T. and Simonsen, J. (2012). Challenges and opportunities in contemporary participatory 
design. Design Issues, 28(3), 3-9.

Robertson, T., Li, J., O’Hara, K., and Hansen, S. (2010). Collaboration within different settings: A study of co-
located and distributed multidisciplinary medical team meetings. Computer Supported Cooperative 
Work, 19(5), 483-513.

Rothstein, M.A. (2010). Is deidentification sufficient to protect health privacy in research?. The American 
Journal of Bioethics, 10(9), 3-11.

Rubona, J.J. (2001). Routine health information systems that operate in Tanzania. In The RHINO workshop on 
issues and innovation in routine health information in developing countries (pp. 183-193).

Sæbø, J. I., Kossi, E. K., Titlestad, O. H., Tohouri, R. R., and Braa, J. (2011). Comparing strategies to integrate 
health information systems following a data warehouse approach in four countries. Information Technology 
for Development, 17(1), 42-60.

Safadi, H. and Faraj, S. (2010) The role of workarounds during an opensource electronic medical record system 
implementation (2010). ICIS 2010 Proceedings. Paper 47.

Sangiorgi, D. and Clark, B. (2004). Toward a participatory design approach to service design. In PDC (pp. 148-
151).

Sapirie, S. 2000. Assessing health information systems. In: T. Lippeveld, R. Sauerborn and C. Bodart (eds.). 
Design and Implementation of Health Information Systems. Geneva: World Health Organisation, 73 – 87.

Sauerborn, R. (2000). Using information to make decisions. Design and Implementation of Health Information 
Systems. Geneva: World Health Organisation, 33-48.

Sauerborn, R. and Lippeveld, T. (2000) Introduction. In: T. Lippeveld, R. Sauerborn, and C. Bodart (eds.) 
Design and Implementation of Health Information System World Health Organisation Geneva, 1-14.

Saugene, Z. B. (2013). Customization of Generic Open Source Software for Health Sector in Developing 
Countries. PhD, Department of Informatics, University of Oslo, Norway.

Saugene, Z. and Kaasbøll, J. (2014) Foregrounding invisible work practices: the customization of generic 
software systems.

Schmidt, K. (1991). Riding a tiger, or computer supported cooperative work. In Proceedings of the Second 
European Conference on Computer-Supported Cooperative Work ECSCW’91 (pp. 1-16). Springer 
Netherlands.

Schmidt, K. (2011). Cooperative work and coordinative practices (pp. 3-27). Springer London.
Schmidt, K. and Bannon, L. (1992). Taking CSCW seriously. Computer Supported Cooperative Work, 1(1-2), 7-

40. 
Schmidt, K. and Simonee, C. (1996). Coordination mechanisms: Towards a conceptual foundation of CSCW 

systems design. Computer Supported Cooperative Work, 5(2-3), 155-200. 
Schmidt, K. and Wagner, I. (2004). Ordering systems: Coordinative practices and artifacts in architectural design 

and planning. Computer Supported Cooperative Work, 13(5-6), 349-408.
Schmidt, K., Wagner, I., and Tolar, M. (2007). Permutations of cooperative work practices: a study of two 

oncology clinics. In Proceedings of the 2007 international ACM conference on Supporting group work (pp. 
1-10). ACM.

Seebregts, C. J., Mamlin, B. W., Biondich, P. G., Fraser, H. S., Wolfe, B. A., Jazayeri, D., ... and Network, T. O. 
I. (2009). The OpenMRS implementers network. International journal of medical informatics, 78(11), 711-
720.

Shaw, V., and Braa, J. (2014). Approaches to participatory design in Africa in the age of cloud computing. 
In Proceedings of the 13th Participatory Design Conference: Short Papers, Industry Cases, Workshop 
Descriptions, Doctoral Consortium papers, and Keynote abstracts-Volume 2 (pp. 45-48). ACM.

Shidende, N.H. 2005. Challenges And Approaches to the Integration of HIS: Case Studies from Tanzania. 
Master thesis, University of Oslo.

Shrestha, L B. and Bodart, C., 2000. Data transmission, data processing, and data quality. In: T. Lippeveld, R. 
Sauerborn and C. Bodart (eds.). Design and Implementation of Health Information Systems. Geneva: World 
Health Organisation, 128 – 145.

Silverman, D. (2005). Doing qualitative research. 2nd edition. Sage Publications

139 

 



 

Simba, D., Kamwela, J., Mpembeni, R., and Msamanga, G. (2010). The impact of scaling-up prevention of 
mother-to-child transmission (PMTCT) of HIV infection on the human resource requirement: the need to go 
beyond numbers. The International Journal of Health Planning and Management, 25(1), 17-29.

Simba, D.O. and Mwangu, M.A. (2005) Quality of a routine data collection system for health: case of Kinondoni 
district in the Dar es Salaam region, Tanzania, South African Journal of Information Management, 7, 2.

Simone, C., and Schmidt, K. (1998). Taking the distributed nature of cooperative work seriously. In euromicro-
pdp (p. 0295). IEEE.

Sinnig, D., Pitula, K., Becker, R., Radhakrishnan, T., and Forbrig, P. (2010). Structured Digital Storytelling for 
Eliciting Software Requirements in the ICT4D Domain. In Human-Computer Interaction (pp. 58-69). 
Springer Berlin Heidelberg.

Smit, D. and Venter, E. (2009). Initial experiences from designing and implementing a clinical health 
information system in the primary healthcare sector of rural South Africa. IST Africa.

Smith, M., Madon, S., Anifalaje, A., Lazarro-Malecela, M., and Michael, E. (2007). Integrated health 
information systems in Tanzania: experience and challenges. The Electronic journal of information systems 
in developing countries, 33.

Smith, S.W., and Koppel, R. (2013). Healthcare information technology's relativity problems: a typology of how 
patients’ physical reality, clinicians’ mental models, and healthcare information technology differ. Journal of 
the American Medical Informatics Association, amiajnl-2012.

Somi, G., Matee, M., Makene, C. L., Van Den Hombergh, J., Kilama, B., Yahya-Malima, K. I., ... and Swai, R. 
O. (2009). Three years of HIV/AIDS care and treatment services in Tanzania: achievements and 
challenges. Tanzania journal of health research, 11(3), 136-143.

Spinuzzi, C. (2005). The methodology of participatory design. Technical Communication, 52(2), 163-174.
Star, S.L. and Ruhleder, K. (1994). Steps towards an ecology of infrastructure: complex problems in design and 

access for large-scale collaborative systems. In Proceedings of the 1994 ACM conference on Computer 
supported cooperative work (pp. 253-264). ACM.

Star, S.L. and Strauss, A. (1999). Layers of silence, arenas of voice: The ecology of visible and invisible 
work. Computer supported cooperative work, 8(1-2), 9-30.

Star, S. L., Bowker, G. C., and Neumann, L. J. (2003). Transparency beyond the individual level of scale: 
Convergence between information artifacts and communities of practice. Digital library use: Social practice 
in design and evaluation, 241-269.

Starring, K. (2011). Organizational open source in the Global South. PhD Thesis, University of Oslo, 
Department of Informatics.

Strauss A.L. (1991). Creating Sociological Awareness. Collective Images and Symbolic Representations. New 
Brunswick: Transaction Publishers.

Suchman, L. (2002). Located accountabilities in technology production. Scandinavian journal of information 
systems, 14(2), 7.

Sychareun, V., Hansana, V., Phengsavanh, A., Chaleunvong, K., Eunyoung, K., and Durham, J. (2014). Data 
verification at health centers and district health offices in Xiengkhouang and Houaphanh Provinces, Lao 
PDR. BMC Health Services Research, 14(1), 255.

Tanzania Commission for AIDS (TACAIDS), Zanzibar AIDS Commission (ZAC), National Bureau of Statistics 
(NBS), Office of the Chief Government Statistician (OCGS), and ICF International 2013. Tanzania 
HIV/AIDS and Malaria Indicator Survey 2011-12. Dar es Salaam, Tanzania: TACAIDS, ZAC, NBS, OCGS, 
and ICF International.

Thai, S., Koole, O., Un, P., Ros, S., De Munter, P., Van Damme, W., ... and Lynen, L. (2009). Five-year 
experience with scaling-up access to antiretroviral treatment in an HIV care programme in 
Cambodia. Tropical Medicine and International Health, 14(9), 1048-1058.

Thompson, J.D. (1967). Organization in Actions, McGraw Hill.
Thomson, K.A., Cheti, E.O. and Reid, T. (2011) Implementation and outcomes of an active defaulter tracing 

system for HIV, prevention of mother to child transmission of HIV (PMTCT), and TB patients in Kibera, 
Nairobi, Kenya. Transaction of the Royal Society of Tropical Medicine and Hygiene, 105, 320-326.

Tiihonen, T. (2009). Mapping the Information System Context in Organizations. Defining the ‘D’in ICT4D, 27.
Tiihonen, T. (2011). Information systems in context. University of Eastern Finland.

140 

 



 

Tiihonen, T., Korpela, M., and Mursu, A. (2006). Creating a framework to recognize context-originated factors 
in IS in organizations. In Social Informatics: An Information Society for all? In Remembrance of Rob 
Kling (pp. 367-379). Springer US.

Tiihonen, T., Luukkonen, I., and Korpela, M. (2010). Modelling the context of information systems. In IST-
Africa, 2010 (pp. 1-10). IEEE.

Titlestad, O., Staring, K., and Braa, J. (2009). Distributed Development to Enable User Participation: Multilevel 
design in the HISP network. Scandinavian Journal of Information Systems, 21(1), 3.

Tongia, R., and Subrahmanian, E. (2006). Information and Communications Technology for Development 
(ICT4D)-A design challenge?. In Information and Communication Technologies and Development, 2006. 
ICTD'06. International Conference on (pp. 243-255). IEEE.

Tswane, S., Korpela, M., M’Rithaa, D. K., and Kabaso, B. (2015). The maternal healthcare landscape around 
Grabouw, South Africa: Setting the stage for information systems development. Journal of Health 
Informatics in Africa, 2(2).

Van Bemmel J.H. and Musen M.A. Handbook of medical informatics. Heidelberg: Springer; 1997.
Van Maanen, J. (1988). Tales of the field: On writing ethnography. The university of Chacago Press, Chicago
Vikkelsø, S. (2005). Subtle redistribution of work, attention and risks: Electronic patient records and 

organisational consequences. Scandinavian Journal of Information Systems, 17(1), 10.
Vygotsky, L.S. (1978). Mind and Society: The Development of Higher Psychological Process. Cambridge MA,
Wagenaar, B. H., Gimbel, S., Hoek, R., Pfeiffer, J., Michel, C., Manuel, J. L., ... and Sherr, K. (2015). Effects of 

a health information system data quality intervention on concordance in Mozambique: time-series analyses 
from 2009–2012. Population health metrics, 13(1), 9.

Walsham, G. (1995). Interpretive case studies in IS research: nature and method. European Journal of 
information systems, 4(2), 74-81.

Walsham, G. (1997). Actor-network theory and IS research: current status and future prospects. In Information 
systems and qualitative research (pp. 466-480). Springer US.

Walsham, G. (2006). Doing interpretive research. European journal of information systems, 15(3), 320-330.
Watson-Jones, D., Balira, R., Ross, D. A., Weiss, H. A., and Mabey, D. (2012). Missed opportunities: poor 

linkage into ongoing care for HIV-positive pregnant women in Mwanza, Tanzania. PLoS One, 7(7), e40091.
Williams, R., Stewart, J., and Slack, R. (2005). Social learning in technological innovation: Experimenting with 

information and communication technologies. Edward Elgar Publishing.
Winschiers-Theophilus, H., Bidwell, N. J., and Blake, E. (2012). Altering participation through interactions and 

reflections in design. CoDesign, 8(2-3), 163-182.
Winschiers-Theophilus, H., Chivuno-Kuria, S., Kapuire, G. K., Bidwell, N. J., and Blake, E. (2010). Being 

participated: a community approach. In Proceedings of the 11th Biennial Participatory Design 
Conference (pp. 1-10). ACM. 

Wischweh, J.D. and Bade, D. (2012). Activity-Oriented Context Adaptation in Mobile Applications. In Mobile 
and Ubiquitous Systems: Computing, Networking, and Services (pp. 298-313). Springer Berlin Heidelberg.

World Health Organization. (1988). From alma Ata to the year 2000: reflections at the midpoint.
World Health Organization. (2008). Framework and Standards for Country Health Information systems/ Health 

Metrics Network, World Health Organization.
World Health Organization/UNICEF: (1978). Primary Health Care. Health for all. Geneva, World Health 

Organization.
Wyatt, J.C. and Wright, P. (1998). Design should help use of patients' data. The Lancet, 352(9137), 1375-1378.
Xue, Y., Liang, H., Boulton, W. R., and Snyder, C. A. (2005). ERP implementation failures in China: Case 

studies with implications for ERP vendors. International journal of production economics, 97(3), 279-295.

141 

 



Appendices 

142 



IAppendix 1: Paper I

Shidende, N.H., Grisot, M., Aanestad M., and Igira, F.T. (2014). Coordination challenges in 

Collaborative Practices in the Prevention of Mother to Child Transmission of HIV in 

Tanzania, Journal of Health Informatics in Africa, 2(1).





 

 
*Corresponding author: University of Oslo, Norway. Email: shidende@yahoo.co.uk 
© 2014 JHIA. This is an Open Access article published online by JHIA and distributed under the terms of the Creative Commons Attribution Non-
Commercial License. DOI: 10.12856/JHIA-2014-v2-i1-88 

Coordination Challenges in Collaborative Practices in the Prevention 
of Mother to Child Transmission of HIV in Tanzania 

Nima Herman Shidende, Miria Grisot, Margunn Aanestad 

University of Oslo, Norway 

shidende@yahoo.co.uk, miriag@ifi.uio.no, margunn@ifi.uio.no 
 

Faraja Teddy Igira 

Institute of Finance Management, Tanzania 

farajateddy@gmail.com 

Background and Purpose: This paper describes some of the complexities that face health service 
provision in developing countries, with the motivation to inform design of appropriate information 
systems. In particular, we are interested in a better understanding of the challenges to coordination 
and collaboration between health staff that are located in different facilities and employed to work in 
different health programs. 
Methods: The study reported and analyzed in this paper was conducted in two districts in Tanzania. 
Using ethnographic data collection methods, we studied health workers’ practices of coordination and 
collaboration in Prevention of Mother to Child Transmission (PMTCT) services in Tanzania. 
Results: In our study we describe the collaboration required when managing patient trajectories of 
PMTCT patients across facilities and programs, and how contingencies may change the course of a 
patient trajectory. We provide a rich empirical description of coordination work in a resource con-
strained setting and we propose improvements to the design of both computer and paper-based infor-
mation systems. 
Conclusions: The rich empirical description of coordination work in a resource constrained setting 
and our analysis of coordination challenges contribute to a better understanding that can strengthen 
collaboration and thus also improve health care provision. 

Keywords: Patient-Care Information Systems, Collaborative Practices, Coordination Mechanisms, 
Coordination Artefacts 

1 Introduction 

While management information systems have received much attention in the health informatics literature 
of the developing countries, recently there is a focus on designing and implementing computerized patient 
information systems that are intended for tracking individual health problems and treatment over time 
(WHO, 2012). For instance clinical information systems for HIV care in outpatients, and inpatients clinics 
(Fraser et al., 2007; Kamadjeu, Tapang, & Moluh, 2005; Oluoch et al., 2012; Rotich et al., 2003). How-
ever, the design and implementation of computerized record systems is a complicated endeavour with 
many challenges (e.g. Berg, 1999b; Jones, 2003; Robertson et al., 2010; Safadi & Faraj, 2010; Vikkelsø, 
2005). These studies for instance indicate that there is a main tension between existing work practices and 
new technologies. In this paper we contribute to understanding the challenge of designing patient infor-
mation system by examining the existing work practices of tracking individual health problems and 
treatment over time. These practices require collaboration and coordination across facilities, health pro-
grams and in time along patient trajectories. 
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Collaboration and coordination are key characteristics of health service provision (Berg, 1999a, 1999b; 
Reddy, Bardram, & Gorman, 2010; Schmidt, Wagner, & Tolar, 2007). Healthcare provision involves 
many professionals and often different specialties treat a single patient at the same time and location, or 
across time and locations (Reddy et al., 2010). Patient care develops as a trajectory in time that is partly 
shaped by the work of health professionals and partly emerges in a contingent way (Fagerhaugh & 
Strauss, 1997). Thus, the management of patient trajectory is a collective and cooperative effort of health 
providers where health practitioners not only have to inter-relate their work tasks, but also to know where 
the process of managing a patient’s trajectory is (Berg, 1999b). When many health practitioners are in-
volved in treating patients, patients’ records are an important resource used to assess the overview of care 
provided (Berg, 1999b; Fitzpatrick, 2004). Patient records are repositories of patient information within 
an institution (Mønsted, Reddy, & Bansler, 2011). They perform a role of communicative artefacts be-
tween health providers and configure health care provision services, for instance by organizing consulta-
tions between providers and clients (Engestrom, Engestrom, & Saarelma, 1988; Heath & Luff, 1996). 
They also support administrative tasks (Garfinkel & Bittner, 1967). Moreover digitized medical records 
may have reminders which can prompt providers to perform due health care tasks (Mayo-Smith & 
Agrawal, 2007; Patterson et al., 2005). Further, Berg (1999b) asserts that both formal and informal as-
pects of patient records together with the work of clinicians are important for providing healthcare and 
supporting the collaborative work it entails. 

Empirical studies conducted in a developing country context, have address the issue of collaboration in 
relation to the use of health information systems. For instance, telemedicine supports collaborative prac-
tices by facilitating communication between providers (sometimes with patients), the sharing of medical 
information, and also educational purposes (Bagayoko, Anne, Geissbuhler, & Fieschi, 2008; Bath, 2006; 
Geissbuhler, Ly, Lovis, & L’Haire, 2003; Mars, 2010; Martínez-Alcalá, Muñoz, & Monguet-Fierro, 
2013). Geissbuhler et al. 2003 describe a telemedicine project in Western Africa that facilitated collabora-
tion between Malian practitioners and practitioners at Geneva University (Geissbuhler et al., 2003). Other 
studies examine collaboration in the context of software development activities for health systems be-
tween different ICT specialists located in different settings (Korpela, Mursu, & Soriyan, 2002; Saugene, 
2013; Saugene & Kaasbøll, 2013). However, despite the focus on collaboration, researchers in health 
informatics have given less attention to the understanding of collaborative practices during ordinary 
health service provision. Health practices in a developing country context often cut across multiple health 
programs provided in a dispersed and distributed setting and with limited resources, and require complex 
coordinative and collaborative work in order to be performed. 

In this paper we aim to empirically describe and examine the complexities of collaborative work prac-
tices. Our study focuses on the work practices of healthcare providers in a cross-setting collaborative 
practice, and their use of patient-oriented artifacts. Specifically, our empirical material comes from re-
search in the context of prevention of mother to child transmission of HIV (PMTCT) program in Tanza-
nia. In this context we have empirically studied the collaborative practices of healthcare providers and the 
trajectories of HIV-positive pregnant women. These trajectories develop in time, across facilities and 
often across other health programs. In our analysis we pay particular attention both to information arte-
facts used in the facilities to track patients, and to those carried by patients themselves to bring infor-
mation from one provider to another or to keep track of their visits. Our argument, based on CSCW re-
search, is that the design of patient-care information systems should be based on understanding the col-
laborative practices of those actually working with patient information during ordinary health service 
provision and ‘doing’ the coordination work of patient trajectories. Our aim is to improve the understand-
ing of coordination in collaborative practices and its associated challenges in healthcare provision in a 
resource constrained context, and to draw design implications for patient-oriented information systems. 
The following question is addressed in the study: What are the challenges to coordination in collaborative 
practices and what are the implications for the design of patient information systems as coordinative arte-
facts? 

The rest of the paper is structured as follows. First, we review the relevant literature from CSCW and 
we present key concepts that are used in this study. Then, in section 3, we present the research context 
and research methodology. This is followed by the case description in section 4. Section 5 presents our 
findings and implications for design, and section 6 our conclusions. 
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2 Literature Review and Theory 

Our theoretical approach is based on concepts from studies in Computer-Supported Collaborative Work 
(CSCW). The aim of the CSCW field is to understand the nature of cooperative work in its natural set-
tings with the objective of designing computer based technologies to support work practices (Schmidt & 
Bannon, 1992). People engage in cooperative work when they are mutually dependent in their tasks and 
therefore are required to cooperate in order to get the work done (Schmidt, 1991). However, tasks inter-
dependencies are tractable only if appropriate coordination mechanisms are in place (Schmidt & Simo-
nee, 1996). A coordination mechanism is “a coordinative protocol with an accompanying artifact such as 
for instance a standard operating procedure supported by a certain form” (Simone & Schmidt, 1998, p. 
295). Actors participating in cooperative work are assisted by coordination mechanisms in managing an 
otherwise overwhelming complexity (Simone & Schmidt, 1998). 

In healthcare, collaborative practices are often mediated and supported by artefacts and coordinative 
protocols (Berg, 1999b). For example, coordinative artifacts support activities such as marking, checking, 
reading and writing and contribute to coordinate activities of practitioners in time (Berg, 1999a). Many 
studies in the CSCW tradition have investigated empirically the use of coordinative artefacts in order to 
draw implications for the design of digital artifact for supporting collaborative work (Berg, 1999a; Bjørn 
& Hertzum, 2011; Reddy et al., 2010). Bjørn and Hertzum (2011) for example, examined the use of 
whiteboards in collaborative work practices of health providers, and draw implications for improving the 
design of digital whiteboards. Likewise, Bardram (1998) reports a study in a large Danish hospital where 
he studied coordination and planning of patient care, and informed the design of a computer system for 
planning and scheduling surgical operations, and for requesting and booking diagnostic examination at 
other departments. These studies show the relevance of understanding the actual work practices of 
healthcare providers in their work settings in order to draw insights for designing improved collaborative 
artefacts. 

Research in the field of CSCW recognizes that the design and implementation of coordination artefacts 
is challenging. For example, Cabitza et al. assert that artefacts could be not rich enough to facilitate com-
munication between participants (Cabitza, Sarini, Simone, & Telaro, 2006). The deficit in coordinative 
artifacts may lead to the development of informal artifacts (Mellini, 2013), or the development of worka-
rounds (Gasser, 1986) or unintended practices (Fitzpatrick, 2004). For instance, Fitzpatrick (2004) de-
scribes how clinicians tailored and augmented patient records in order to support their own role and prac-
tices. Safadi and Faraj (2010) show how workarounds emerged after the implementation of an EMR sys-
tem in an ambulatory clinic in Canada. For instance since the software did not allow adding new disease 
to a list of favorite diseases, clinicians recorded diseases in the medical history of the patient. The study 
shows how workarounds carry rich knowledge about the needs of the users and the required customiza-
tions of artefacts.  

While healthcare work has received considerable attention in CSCW studies less attention has been 
given to studying healthcare work in resource constrained settings. In a recent article reviewing 25 years 
of publications in CSCW in healthcare, Fitzpatrick and Ellingsen assert that “the developing world pre-
sents a very different context for CSCW research and design - reliable infrastructure cannot be depended 
on, markets are less vendor dominated, and there is significantly lower access to resources than in the 
developed world” (Fitzpatrick & Ellingsen, 2013, p. 33). However, in CSCW few studies reports from 
empirical cases conducted in such ‘different’ context. Specifically, in their review Fitzpatrick and El-
lingsen have found only three publications reporting studies conducted in Africa (Fitzpatrick & Ellingsen, 
2013). In the first study, Cheng and colleagues assess residents’ attitudes toward the use of handheld 
computers in the collection of HIV/AIDS survey data in Angola (Cheng, Ernesto, & Truong, 2008). They 
compare residents’ attitudes toward handheld computers with their attitudes toward the standard mode of 
data collection, paper surveys. The authors conclude that computerized data collection in Sub-Saharan 
Africa may lead to biased reports of HIV/AIDS-related risk behaviors, when compared to the traditional 
method of paper-and-pencil surveys due to social-economic factors. In the second study, DeRenzi and 
colleagues discusses how to facilitate management of child health through the design of software, specifi-
cally a Personal Digital Assistant (PDA) system which would help clinicians make decision and adhere to 
child treatment protocol (DeRenzi et al., 2008). During their study in Tanzania which focused on human-
computer collaboration, some features from PDA software had to be redesigned in order to match the 
observed human-PDA collaborative practices. In the third study, Luk and colleagues describe how pro-
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viders collaborate with the use of telemedicine in Ghana and provide principles to inform the design of 
telemedicine systems in developing regions (Luk, Ho, & Aoki, 2008). The remote system enabled doctors 
to enter medical case information into a distributed repository and then requesting a consultation from a 
pool of medical specialists. As illustrated in these three studies, in health care service provision, coordina-
tion is important and can be improved by designing and implementing digital information systems. Hence 
challenges to collaboration and coordination in context with less resources and infrastructures need more 
attention, empirical research and understanding. In this study, we aim to contribute to understanding chal-
lenges to collaboration based on a study of maternal and child health care in Tanzania.  

3 Research Setting and Methodology 

This study is part of the Health Information System Program (HISP) which is run by the Department of 
Informatics, University of Oslo. The primary goal of HISP is to enhance the information use behavior of 
health managers, planners and workers, in the health sector of developing countries, by strengthening 
local professionals’ capacity, for the development of a sustainable HIS (Braa, Monteiro, & Sahay, 2004). 
HISP has developed software known as DHIS (District Health Information Software), which is used to 
manage data in various levels of the health sector. Recently, HISP has focused on developing patient-
oriented information systems (known as the DHIS Tracker module) which could be used for managing 
name-based patient data and also for providing reminders and alerts to practitioners and clients (Gizaw, 
Mukherjee, Lewis, & Sahay, 2012; Saugene, 2013). Our study contributes to HISP by providing an em-
pirical understanding of the existing information practices in order to design patient-oriented information 
systems.  

The study reported and analyzed in this paper was conducted in Tanzania, in Kitangili and Singidani 
districts1 in Dodoma Region. The HIV prevalence among pregnant mothers in Kitangili and Singidani 
districts are 2% and 8% respectively. In Tanzania, primary health facilities (dispensaries and health cen-
ters) are responsible for health care provision such as curative, preventive, promotive, rehabilitative and 
palliative care to the population. Tanzania, is striving to reduce the impact of HIV pandemics by using 
various interventions, such as, prevention of mother to child transmission of HIV (PMTCT). Within the 
PMTCT program the aim is to prevent transmission of HIV/AIDS from the HIV positive pregnant women 
to the children. Based on guidelines from the World Health Organization (WHO), the program offers 
interventions during pregnancy, birth and breastfeeding period. One of the operational targets to be 
achieved by the year 2015 by the Tanzanian Government is to have PMTCT services provided to at least 
80% of pregnant women, their babies and families. Comprehensive intervention for PMTCT services 
involves multiple clinics such as maternity care clinics, HIV/AIDS clinics (CTC), tuberculosis (TB) clin-
ics (in case pregnant women develop TB infection), and clinics for children up to 5 years of age. 

The data collection for the study was conducted during three periods: August 2011-January 2012, July 
– August 2012, and November 2013-April 20132. Eleven primary health facilities offering maternal and 
child healthcare services were researched. The study design was inspired by multi-site ethnographic (see 
for example Madden, 2010; Marcus, 1995; Blomberg & Karasti, 2013; Nicolini, 2013). This approach 
was useful for gaining a deeper understanding of the work practices in different places, albeit being diffi-
cult to travel to geographically dispersed facilities in the two districts. The main data collection technique 
employed was participant observation by the first author with her role altering between observer as partic-
ipant, and participant as observer (Bryman, 2012). In total, 101 sessions of observations were conducted 
in health facilities with each lasting between 3 to 7 hours. Observations were conducted in antenatal sec-
tions, maternity care clinics, children clinics, HIV clinics and one TB clinic. We performed in-situ inter-
views (Jordan and Henderson, 1995) in Kiswahili language to health providers in facility and Community 
Health Workers (CHW). In total we encountered 42 nurses, 13 doctors, 5 data clerks, 2 patient-tracing 
coordinators3, and 6 CHW who were involved in PMTCT services. 

We also studied and reviewed artifacts which were used to organize the collaborative work of service 
providers during health service provision. Artifacts reviewed included clients’ cards, clients’ folders, 

                                                            
1The actual district names are not disclosed. 
2The fieldwork was conducted as part of PhD work and it required spending at least one year in the field settings. 
3Community health workers who coordinate defaulter tracing activities in certain facilities 
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referral forms, laboratory forms and facility registers. We examined the artifacts to understand how they 
facilitated collaborative work by making visible work of others and coordinating one’s own work. We 
also conducted informal interviews with 5 (4 women and 1 man) clients4 who gave oral consent first to 
health providers and then to us. The theme of the interviews was their experience of going to multiple 
settings carrying coordinative artifacts, as for instance patient cards and referral forms. The efforts to 
involve more clients did not bear fruits since in some cases nurses disapproved or we sensed that clients 
were not in good state or unwilling to cooperate. For instance, we arranged some appointments where 
clients who had agreed to be involved did not show up. Thus, most of our data are based on observation 
of meetings between nurses and clients in which we listened to their conversations, took notes, and ob-
served information practices when clients’ information was registered or retrieved in different programs 
and settings. In addition, we reviewed several policy documents such as Tanzanian Health Policy, Repro-
ductive and Child Health (RCH) Strategic Plan, PMTCT guidelines, Home Based Care (HBC) service 
guidelines, national guidelines for the management of HIV/AIDS and HIV Act and policy. These docu-
ments gave us background information about PMTCT healthcare provision protocols. 

To get a better understanding of the observed coordination practices, we also interviewed coordinators 
for the health services supporting maternal and child health and HIV/AIDS services at district, regional 
and zonal5 levels. A summary of the interviewees in relation to their program of affiliation and their work 
places is presented in Table 1. 

Table 1. Summary of interviews at district, regional and zone levels 

 

 

 

 

 

 
The empirical study was approved by University of Dodoma6’s Research and Publication ethical 

committee. Ethical concerns were taken into consideration during fieldwork, for example, through gain-
ing written permission prior to the fieldwork from both districts managers, and obtaining oral consent 
from health workers and clients prior to conducting interviews or observations. We have also changed the 
name of clients as well as districts and facilities in order to provide anonymity. 

The study employed an interpretive approach for data analysis (Walsham, 1995). Notes were taken 
during fieldworks and later transcribed. Some interviews with nurses were recorded and transcribed. Field 
notes were read several times in order to obtain an understanding of the data, and concepts of cooperative 
work, patient trajectory, coordination mechanisms, and coordinative artefacts were used to make sense of 
the practices observed. Our interest was directed towards identifying and understanding the challenges 
faced by maternal and child health provision in coordinating their collaborative work. For instance, nurses 
during care encounters would interrogate or remind clients about attendance in other visits to check their 
compliance to health programs, but they would not have any formal way to check that attendance actually 
took place.  

In order to organize and analyze the material, we employed both inductive and deductive approaches. 
For the first level of analyses, we prepared “ethnographic descriptions” (Emerson et al, 1995) of work 
practices within and across health facilities in order to foreground collaborative practices. We then creat-

                                                            
4 The terms clients, pregnant women and patients have been used interchangeably 
5 Intermediary administrative level for several regions which is under the national level 
6 First Author is employee of the university. 

Location Type of 
informant 

Number of 
informants 

Total number of 
interviews (with 

repetition) 

Kitangili RCH 3 9
HIV/AIDS 2 4

Singidani RCH 5 11
HIV/AIDS 3 8

Regional RCH 2 3
HIV/AIDS 1 1

Zone RCH 1 1
Total 17 37
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ed narrative descriptions (Emerson et al, 1995) of work practices in maternal and child health settings that 
focused on how information artifacts in different units were used in the collaborative process. To prepare 
ethnographic description, we have worked with a characterization strategy (Van Maanen, 1988). We have 
combined the stories of multiple clients into the character of Joyce, obtained from our interviews with 
clients and our observation of interactions of nurses and clients for successful cases of clients’ compli-
ance. In addition, we also used stories from interviews and observations to construct the characters of 
Prisca and MdalaMatonya. These two women’s stories showed different trajectories and exemplify un-
successful cases of coordination. Van Maanen (1988) argues that this strategy makes it easier to tell 
fieldwork tales (p. 104). Thus we believe that the narrative descriptions and the way they are constructed 
improve readers’ understanding about the interactions between different units involved in PMTCT care, 
the use of coordinative artifacts and how they facilitate collaborative work.  

4 Case Description 

This section describes how PMTCT service delivery is organized in practice and which coordinative arti-
facts are in use. Tanzania’s policies both for HIV and RCH indicate how clients should be attended by 
different health providers, and health authorities have provided specific coordination protocols. Yet, our 
description shows how protocols and coordinative artefacts are not always sufficient to coordinate work.  

PMTCT interventions include testing and counseling for HIV, antiretroviral prophylaxis for HIV-
infected pregnant women (and their partners) in antenatal care and their exposed children in maternity 
wards, treatment of eligible women, counseling and support for infant feeding, safer obstetric practices 
and family planning to prevent unintended pregnancies in HIV-infected women. The actual treatment of 
HIV/AIDS is conducted in cooperation with the general HIV/AIDS Care and Treatment Clinics (CTC). 
Not all health facilities would offer ANC, PMCTC and CTC services, and patient will then be referred to 
other facilities for one or more of these services. 

In this context, PMTCT providers have three main information and coordination needs. First, as the 
PMTCT program covers the pregnancy and the first 18 months of a children’s life, PMTCT providers 
need to keep track of information over time. Second, during pregnancy HIV-positive women may also 
develop other diseases, for instance TB and may need to enroll in and comply with other health services 
providing testing, visits and counseling. In such cases PMTCT providers need to be informed about these 
services in order to adjust their treatments accordingly or to check that clients attend them. Third, attend-
ing PMTCT services often requires women to travel because many facilities do not host all sections. For 
instance a woman may attend services in a facility that has a maternity care clinic but not a CTC clinic. In 
addition a woman may prefer to attend a CTC clinic that is not in her residential area to avoid meeting 
familiar people. In these cases, health providers need to be informed also of the services delivered in other 
facilities. Thus PMTCT services are not delivered at the same point of care but across facilities and over a 
period of some years (from pregnancy and until the child is 18 months of age, and can continue to family 
planning services in the family planning section). The information and coordination needs are addressed 
by using various coordination artefacts, protocols and procedures. However, breakdowns in how infor-
mation is recorded, updated, transmitted undermine coordination. 

To show the complexity of PMTCT service delivery we have organized our case material according to 
the chronological order of events (HIV diagnosis, pregnancy, delivery and postnatal care) and we have 
used the stories of three women enrolled in the PMTCT program: Joyce, Prisca, and MdalaMatonya. Our 
main character is Joyce, a woman who is tested HIV positive and is enrolled in CTC services. Afterwards 
she becomes pregnant and is enrolled in ANC and PMTCT services. Next Joyce develops tuberculosis 
and is enrolled in TB services. In addition we use vignettes of other characters - Prisca and MdalaMato-
nya –two HIV-positive pregnant women who are enrolled in the PMTCT program but have a different 
trajectory than Joyce. In our description we focus on movements across programs and facilities, on in-
stances of coordination work needed to deliver PMTCT services, and on information artefacts used to 
coordinate work. We also include in our description instances of breakdowns that we have observed dur-
ing fieldwork. Our aim is to make visible the complexity of clients’ trajectories, the structure and use of 
coordinative artefacts, the coordinative work performed by health providers and the coordination chal-
lenges leading to breakdowns.  
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4.1 Diagnosis: from Outpatient to Voluntary Counseling and Testing (VCT) to Care and 
Treatment Clinics (CTC) 

Joyce is a housewife living in the catchment area of H facility. In the year 2006 her health condition dete-
riorated and she decided to seek help. Joyce decided to go to the outpatient clinic at facility D, which was 
not located in her residential area but offered higher level services. The doctor at facility D suspected that 
she could be infected with HIV and referred her to the voluntary counseling and testing (VCT) section 
within the same facility. After a counseling session, Joyce was tested and diagnosed HIV positive and 
referred to the CTC unit (i.e. the HIV clinic) within the same facility. The providers suspected that she 
might not be well prepared psychologically to deal with the diagnosis and that she could opt out of the 
service. Thus, one nurse personally escorted her from the VCT room to the CTC section. 

At the CTC section she was given a CTC client retained card (CTC card) with a unique identification 
number. Then a patient folder (CTC folder) was created for her, with her name and the unique CTC num-
ber written on top of the folder. The folder was stored in the facility’s archive. The folder contained 
Joyce’s residential tracking form with contact information such as her treatment supporter name, commu-
nity health workers name and phone contact, residential area, household leader, facility name and district 
name. Over time, whenever Joyce attended her visits, information about specific HIV care provided was 
recorded chronologically on the CTC2 patient record form, and doctors’ notes about diagnosis and treat-
ment (usually written on plain paper) were added in the CTC folder. In the folders, the clients would have 
multiple CTC2 forms and it is likely the clients will have multiple client retained cards since HIV requires 
life long service provision. This folder stored also results from lab test that were prescribed when re-
quired, for instance TB or malaria tests (one paper sheet per test conducted). 

The CTC folder is a central artefact for coordination on various levels. First, some information is used 
for coordinating activities across services: some forms are used to record– and thus make visible –
information about services from other sections involved in treating the client. For example, in the CTC2 
form client’s status with respect to pregnancy and TB services are recorded. Second, the patient folders’ 
information is used for tracing defaulters (i.e. clients who do not show up for their appointments): the 
folders contain forms that trace attendance of clients in the CTC clinic and they can be browsed in order 
to identify clients who had missed their appointment. Once the clients are identified, the folders can be 
sorted according to reasons for missed appointments. 

 

 
 

Fig. 1. Example of patients' folders grouped according to their status. 
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For instance, figure 1 shows how patient folders are stored on a shelf in one of HIV clinic section. The 
folders are organized in three groups: deceased, transferred, and missed appointments (called “lost to 
follow up”). This sorting of the folders makes visible the load of patients not coming to appointments and 
that need to be traced. Nurses can trace them by using the contact information form. They may call mo-
bile phones or ask the community HBC provider to contact them. 

Third, information contained in the clients’ folders is also used as a resource for reporting both locally 
and across levels. For instance, aggregated reports are created on quarterly basis and sent to district coor-
dinators for monitoring, evaluation and planning purposes. In addition, facility reports are used locally for 
coordinating health service provision within the facility. For instance Figure 2 shows a report with the 
overview on clients’ appointments and registered attendance in one facility. The local reports are used by 
facility management for getting overview of defaulter tracing activities and coordinating appointment and 
attendance of clients. 

 
Fig. 2. Sample page of a report used locally in one facility 

The above description illustrates how the patient folder functions as a coordinating artefact for treatment, 
as well as a resource for tracking and reporting. The description also shows how providers may need to 
engage in additional coordination work in the form of extra activities to take into account contextual is-
sues and support the collaboration between services. For instance, Joyce was not sent alone with the refer-
ral form to the CTC section, rather a nurse chose to escort her so that she should not abscond. The act of 
escorting implies extra use of resources: the nurse escorts the client instead of attending clients sitting in 
the waiting area. 

A different trajectory to CTC services was that of Prisca. Prisca is a client who attended facility S for 
her antenatal care. She was diagnosed HIV positive and since S facility did not host a CTC unit, she was 
referred to R for CTC care (5 kilometers away). She was given a referral form. However, Prisca did not 
accept to be labeled as HIV positive. She stopped going to antenatal care at S and she did not go to R. 
Unfortunately, her health condition worsened and she decided to seek medical services. Remembering her 
case at S, Prisca decided to go to R to get treated but acting as a new client, not referred from S. The doc-
tor on duty suspected that she might have HIV, and decided to conduct provider-initiated HIV testing. 
Prisca then confessed that she had been diagnosed positive earlier at S antenatal care. Through more ques-
tions, doctor learned that Prisca had torn the referral form. He further counseled and directed her to CTC 
unit escorted by a nurse. However, Prisca informed the providers that she would have preferred a distant 
CTC where she would not meet familiar people. Unfortunately, in that area like in most rural area there 
was only one CTC and it meant that using other CTC would cost more in transport and time. Later Prisca 
attended PMTCT unit at S facility after providers at R linked her with provider at S. 

This vignette illustrates not only the challenge of tracking patients due to the distributed and fragment-
ed organization of the service, but also how service delivery relies on clients as carriers of information. 
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Clients take actively part in the coordination of their care trajectories by carrying referral forms between 
facilities. However, if they do not comply with their schedules and treatments they also hinder coordina-
tion practices.   

4.2 Pregnancy: from Care and Treatment Clinics (CTC) to Antenatal care and PMTCT 

In 2009 Joyce, who had two children, became pregnant again. During one of her visits to CTC in the D 
facility, the provider realized that she was pregnant and inquired about her adherence to the antenatal care 
program. The provider learned that Joyce had not been to any antenatal checkups. The D facility had no 
antenatal care unit, and he advised her to attend antenatal care at her residential area, facility H, in order 
to facilitate frequent visits with low costs for transportation. The CTC provider then filled a referral form 
and gave it to her so that she could bring it to the antenatal clinic in her residential area (H). The referral 
form consisted of two parts on a single page. The first upper part was filled by the provider at CTC: the 
doctor wrote which health services Joyce needed. He also recorded on the form that Joyce had been on 
anti-retroviral therapy (ARV). 

Afterwards Joyce went to H facility bringing with her the referral form and her CTC card. At H facility 
she gave the form to the health provider at the antenatal care unit, who, by reading the information on the 
form, enrolled her into the antenatal care (ANC) program. Enrollment consisted of creating a patient-
record in the antenatal register which was kept locally in the unit, and issuing an antenatal card which was 
given to Joyce to keep it herself. Information from the referral form and CTC card were transcribed in the 
antenatal register and card, and specifically, her CTC number and information about ARV use. Joyce was 
also enrolled into the PMTCT program and her information registered into the PMTCT care register 
which was kept in the PMTCT unit. The unique number from her CTC1 card was transcribed into her 
record in the PMTCT care register. The alpha-numeric code generated by enrollment into PMTCT 
(PMTCT code) was also noted on the antenatal card. The presence of the PMTCT code on this card will 
indicate her positive HIV status to ANC staff. At the end of the visit, the health provider filled in the sec-
ond part of the referral form and gave the form to Joyce to bring back to the CTC unit at the D facility. 

Back at H facility, Joyce then had to undergo some tests related to antenatal care such as urine and 
blood check ups. Facility H has no laboratory and their clients are usually sent to perform blood and urine 
checks up at facility J. Joyce was given a laboratory request form and told to go to J facility or any nearby 
hospital that had a laboratory for analysis. Joyce opted to go to J facility and took the tests. The results 
were recorded on the laboratory form that Joyce passed back to facility H. 

At one time during Joyce’s pregnancy, providers at the CTC clinic in facility D suspected her to have 
tuberculosis (TB) symptoms. She was then referred, using a laboratory request form for TB testing, to 
another facility which had laboratory and X-ray units for testing TB infection. Joyce went to the TB test-
ing facility, the test was performed and she was diagnosed TB positive. She brought back the form with 
her results to the CTC unit together with her X-ray picture. Providers at CTC then filled another referral 
form for TB care, and gave it to her to take it to TB clinic in another facility (the only one with TB ser-
vices in the area). She then went to the facility with TB services and presented the referral form to the TB 
clinic providers. There at the TB clinic, she was enrolled into TB care. She was provided with TB1 card 
(tuberculosis identification card) and a record on her name was created in the TB register. In the TB regis-
ter was also recorded information about her HIV status, ARV drug dose and pregnancy status. As part of 
the TB treatment regime, she had also to bring with her a treatment supporter who was given a treatment 
supporter card for monitoring Joyce’s drug adherence during the treatment at home. Lastly, the care pro-
vider at the TB clinic completed the second part of a referral form which Joyce took back to the CTC 
clinic in facility D. 

The above description illustrates how Joyce moves between facilities and health programs and related 
services. For instance when the practitioner saw that Joyce was pregnant, he started the process for enrol-
ling her in both antenatal services and PMTCT services. First of all he interrogated Joyce about her status 
and her attendance to antenatal services. Then, he used the referral form to inform the antenatal service 
providers of the need to enroll Joyce, and he used Joyce to carry the form to its intended receiver. Also, 
clients take actively part in the coordination of their care trajectories by carrying referral forms and labor-
atory results between facilities. Both referral and laboratory forms are examples of inter-facility coordina-
tion artifacts that are used to coordinate service provision across multiple facilities. These forms are par-
ticularly important in a context where facilities do not provide all services and do not frequently have 
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laboratories for analysis. For example, a referral may be sent from PMTCT to CTC or from CTC to TB 
unit. These forms provide visibility of the services which has been done from the referring units and what 
needs to be done in the recipient unit. In addition, the forms provide a feedback channel. The second part 
of the form, which clients return to the referring facility, makes the provider aware that visits and tests 
have been performed in the recipient units. Thus, some information from the referral feedback form is 
used to update the client status, for instance regarding pregnancy or TB, in the facility register at the re-
ferring unit. Importantly, we saw the crucial role of Joyce for enabling the actual flow of these coordina-
tion artefacts. The client’s compliance with the requirements and directives are fundamental if the coordi-
native artefacts shall work. 

4.3 From Antenatal to Delivery to Postnatal Care and Enrolling the Infant in the PMTCT and 
Vaccination Programs 

Antenatal care is scheduled with four visits during the course of a pregnancy. Whenever Joyce attended 
antenatal care at H facility, providers were alerted of her HIV status through the PMTCT code written on 
her antenatal card and they would remind her to attend the PMTCT clinic, located in the same facility. 
Also, whenever Joyce attended PMTCT services, the provider would inquire about her attendance to CTC 
at facility D. And whenever she attended visits at the CTC unit in facility D, the care provider by reading 
her pregnancy status from CTC2 form in the patient folder, would inquire about her attendance to antena-
tal clinic at H clinic. At one time, the care provider even asked Joyce to show her antenatal card in order 
to ascertain that she was attending antenatal visits as required. 

At Facility H, the Reproductive and Child Health (RCH) service had no delivery unit. Thus, Joyce had 
to deliver at facility E. The nurse at E facility, by recognizing her PMTCT code on her antenatal card 
asked about ARV drug treatment. Joyce showed her the CTC card and the nurse read on her CTC card 
about her visits and ARV drug administration. The nurse concluded that according to the Tanzanian 
PMTCT protocol, Joyce would not need to take ARV during labor since she was already on ARV treat-
ment. Joyce delivered safely a baby boy who was provided with ARV syrup. The nurse recorded into the 
delivery register the following information (but not limited to): ARVs dispensed during labor, infant’s 
ARV doses, newborn feeding practice, and linkage to CTC. Joyce’s antenatal card which had a section to 
record information about the delivery and child conditions was filled in. Finally, the nurse filled a referral 
form with information about the delivery and gave it to Joyce to bring it back to the CTC unit at facility 
D. 

After the delivery, Joyce attended postnatal care at her residential facility H. The nurses used her ante-
natal card to copy information and fill her postnatal register including her and child’s PMTCT and deliv-
ery information. Following the protocol, after six weeks the child was enrolled into the child health clinic 
in facility H. The child was registered into the children register and issued with a child health card. The 
providers on duty after recognizing PMTCT code in Joyce’s ANC card also filled information related to 
PMTCT services to children. The child was also enrolled into PMTCT child follow-up health services 
and a record created in the PMTCT child follow-up register. Some information from Joyce’s ANC card 
delivery section was transcribed into the PMTCT register. The child health card also contained a code 
(generated in children clinic) which communicate that the child is in PMTCT services (HIV exposed 
child). 

The services of the children health clinic are offered for five years and include services such as vac-
cination, vitamin A, growth monitoring, and mosquito net distribution. Whenever Joyce attended the clin-
ic as scheduled, providers by seeing the child’s PMTCT code would remind her to attend also the 
PMTCT clinic. In PMTCT services, infants are tested for HIV infection at age of 4-6 weeks, 9 month and 
18 month. Children are supposed also to continue with ARV drugs during breastfeeding time. In the 
PMTCT room, providers would also enquire about Joyce’s attendance in CTC clinic. Sometimes they 
would ask her to show her CTC card so that nurses could verify what Joyce told them. 

Joyce’s baby was tested and diagnosed HIV negative at the first test. The PMTCT services were also 
challenged by resource shortage including shortage of referral forms which is one of coordinative arti-
facts. However, during the time when the second test was supposed to be performed for Joyce’s baby at 
facility H, there was neither HIV testing kits nor ARV drugs. This implied that Joyce had to be referred to 
another facility for her treatment. This was combined with shortage of referral forms. The breakdown was 
resolved by the nurse who instructed Joyce to tell the provider what services she needed at the other facil-
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ity. Thus, Joyce went to the other facility where she was attended, and brought back the feedback to fa-
cility H.  

The description above illustrates how providers articulate the collaborative work through various coor-
dinative artifacts (e.g. PMTCT codes and CTC cards). The health workers practice of interrogating and 
reminding is an example of how coordinative work can be supported through coordinative artifacts. For 
example, PMTCT codes provide awareness of the HIV status and the linkage with CTC and PMTCT 
services. The patient card offers an overview of activities that have to be performed or that have already 
been performed in either this provider’s section or in another section. The PMTCT code also facilitated 
nurses’ awareness of tasks to be done in their location, e.g. in the delivery ward, and trigger coordinative 
practices such as reminding or inquiring clients. We also see how PMTCT information is recorded into 
different facilities’ registers: antenatal, delivery, postnatal and children. Information recording in registers 
provides an overview of clients’ usage of other health services: nurses can know that clients are attending 
PMTCT services or vaccination/antenatal services by using facility registers.  

A different trajectory about reminding practices was that of MdalaMatonya. MdalaMatonya is a moth-
er of twin boys who are PMTCT clients. She was diagnosed HIV positive during her pregnancy in the 
antenatal section of facility P and was enrolled into their PMTCT program. However, facility P offered 
limited PMTCT services due to lack of training to providers and does not have an HIV clinic, hence refer-
ring their clients to facility Q. MdalaMatonya was referred to Q and was enrolled into their HIV clinic, 
meanwhile she was attending PMTCT services at antenatal section of Q. After delivery, her boys were 
enrolled into the children clinic program in facility P and into PMTCT program in facility Q. In the mean-
time since pregnancy, MdalaMatonya had been attending facility Q for CTC services. One day when 
MdalaMatonya was attending CTC, a nurse (who also was responsible for PMTCT) inquired about the 
boys’ attendance in PMTCT services. The nurse learned that the boys had not done a third HIV test and 
instructed the mother to bring the boys to PMTCT services the next day. The boys’ children’s card 
showed that they had attended all children visits in facility P. However, at the age of 20 months the boys 
had had only two HIV tests, while according to the PMTCT protocol they should have had three HIV 
tests. MdalaMatonya explained that no one had told her to bring the children for a third test. Through our 
studies in four children clinics (including facility P) and HIV clinics, we learned that nurses might forget 
to remind clients about their visits and tests due to high workload, and this may create breakdowns.  

4.4 Enrolling the Infants in the HIV Program 

Joyce’s baby was due for a third test and was diagnosed HIV negative. Because by the third test Joyce’s 
child was 18 month, the nurse recorded ‘discharged’ on the remark column in the register. This meant that 
the child would no longer need to visit PMTCT. The nurse also informed Joyce that whenever nurses in 
children’s clinic would ask her about PMTCT service, she was supposed to inform them that the child had 
been discharged from PMTCT services and that he resulted negative in all three tests. Nurses at the chil-
dren’s clinic used the child card to record the results.  

The different trajectory was observed on the same day where another child (Baraka) of nine months 
tested HIV positive. This information was recorded in the child register and in the PMTCT child follow-
up register. In addition, the nurse filled an infant referral form from PMTCT to CTC services. In the same 
town area there were four CTC units whereby one was just half a kilometer from H facility. Nurses ad-
vised the mother of the child who tested HIV positive to attend CTC in the clinic nearby. In this way she 
could conveniently combine children and CTC clinics on the same day. However, the mother disapproved 
of using the nearby facility since she would probably meet people she may be familiar with. She preferred 
to attend a more distant facility where she would also receive her CTC services. She proposed to ask the 
provider to combine her and child CTC clinics dates.  

However, there was a problem regarding the infant referral form due to a mismatch between its design 
and existing work practices. The infant referral form had no feedback part, such as what the general refer-
ral form had. Figure 3 shows a form with a feedback part (on the left), and the infant referral form without 
a feedback part (on the right). 
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Fig. 3. General HIV form (left) and infant referral form (right). 

The infant referral form has specific information about PMTCT services. The absence of a second part for 
feedback was not supporting collaborative practices. Despite the form not supporting it, feedback was 
assumed to happen; the registers had space for recording CTC number which would make visible that a 
client had been enrolled into HIV care. In Baraka’s case, the providers told the mother to come back with 
the CTC card so that information could be recorded in the register. The mother passed the infant referral 
form to the CTC unit and she came back with the child CTC card. Information such as CTC unique num-
ber was transcribed into the PMTCT child follow up register. From that time nurses in PMTCT were also 
inquiring about child attendance in CTC unit by seeing her records in PMTCT register. 

As a result of this lack of feedback section in children’s referral form, in one urban facility with high 
number of clients, new information practices emerged. The health workers started to record all referred 
clients and their enrollment into the HIV/AIDS clinic even though these were recorded on papers. One 
health worker explained: “Some mothers do not come back to ascertain that they have joined the 
HIV/AIDS clinic. We have started to record their names so that we can make a follow up of their enroll-
ment to HIV/AIDS clinic”. Figure 4 shows a page of referred clients in one register. 

Fig. 4. A local registry to support tracking of children from PMTCT to the HIV clinic. 
In other two facilities (located in the outskirts of the town), the practice was to combine in one register 
information about home based care services (for HIV/AIDS clients) and PMTCT information so that all 
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children clients born from HIV positive mothers would be tracked in the community across time, along 
schedules of PMTCT services in case they do not show up to the original facility. 

5 Discussion 

In the previous sections we have described several trajectories of HIV-positive pregnant women and how 
information is collected, organized, stored and eventually retrieved by health providers. In the different 
stages of the trajectories, whenever a woman contacts or is contacted by a health provider, information is 
produced and correlated with previous collected information. For health providers is critical to be able to 
track women and monitor how their pregnancies and their HIV conditions are developing, and how well 
they comply with the PMTCT program. For instance, health providers check if women are attending their 
counseling sessions and periodical visits, if they are regularly tested, and if they are taking the prescribed 
drugs. 

We have also described challenges in tracking women along their trajectories. Specifically we have fo-
cused on two main challenges. First, we have described how women visit several facilities when attending 
PMTCT services. This happens for different reasons. For instance in the case of Prisca, her home facility 
did not have a CTC unit and she was referred to another facility 5 kilometers away. In the case of Joyce 
her home facility did not have an antenatal care unit and again she was referred to another facility. In 
another case, MdalaMatanoya was referred to another facility because her home facility did not have a 
HIV clinic and trained personnel. Second, we have described how women receive care services from 
different programs. It is rare, especially in rural areas, that care facilities provide comprehensive services 
for CTC, TB care, antenatal and  postnatal care, vaccinations and dispensation of ARV drugs. A pregnant 
woman who is tested HIV positive would need to be enrolled in both PMTCT and ANC, and perhaps 
other programs, such as TB. For instance Joyce was already enrolled in PMTCT services but needed also 
TB care. Her case illustrates how the work of tracking women’s trajectories is usually performed within 
programs, and that there is little coordination across programs. In addition once the child is born he would 
also need care which belongs yet to another care program that may be offered in few facilities. This im-
plies that women’s information gets distributed across facilities and programs, and tracking becomes 
difficult. In this situation, health providers need to keep an overview of how services are interrelated, and 
where are they offered. For instance when possible they escort women to other parts of the facility offer-
ing another service. The case of Joyce describes how she was escorted from the VCT to the CTC section. 
Or they also give the option to choose a facility that is closer to the home area of the woman. In addition, 
women themselves collaborate in coordinating and supporting the communication across facilities and 
programs. As our analysis illustrates women carry referral forms, test results, and personal cards with 
them. They participate actively in the coordination of their own trajectories. 

Our analysis also shows the different artefacts used to manage information in PMCTC services. Codes 
and unique patient numbers are important coordination artefacts that identify women and their diagnosis, 
and are copied from cards to referral forms to registers. For instance when Joyce went to delivery unit, the 
nurse was alerted by her PMTCT code on her card and inquired about her ARV drugs treatment. Other 
artefacts are referral letters which are used for ordering exams and visits in other facilities or units. These 
forms may also have a feedback part that is brought back to the health provider. For instance when Joyce 
was referred to a facility for antenatal care, she brought back the second half of the referral to her home 
facility. However, while artefacts are usually designed for tracking patients within programs and within a 
single facility, the design and use of cross-facility and cross-program artefacts meets challenges. 

We have also described how breakdowns may happen and health providers may lose track of their cli-
ents. Women may intentionally not collaborate. For example, Prisca tore the referral form she was sup-
posed to bring to a facility for PMTCT care. In another example Baraka’s referral form did not have a 
feedback part. Thus the health provider had to ask the mother to come back again with the CTC card in 
order to register her CTC code and relevant information into the local register.  

In the following section we discuss two key set of findings from our analysis of the case. First we dis-
cuss the complexities of coordinating work in a resource constrained setting and PMTCT care, and then 
we formulate implications for the design of patient information systems.  
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5.1 Complexities of Coordinating Work 

As Schmidt states, people engage in cooperative work when they are mutually dependent in their tasks 
and therefore are required to cooperate in order to get the work done (Schmidt, 1991). In our study we 
have shown the collaboration required when managing patient trajectories of PMTCT patients across 
facilities and programs, and how contingencies may change the course of a trajectory. In the descriptions 
reported in our study it is evident that coordinating work across time (along clients’ trajectories), across 
facilities (different locations), and across health programs (type of services) is crucial to PMTCT service 
delivery. However, patient trajectories are emergent and contingent, and in a resource scarce setting like 
in ordinary health provision in developing countries, coordination is challenging and prone to break-
downs. Furthermore, the nature of the disease contributes to the complexity of care delivery in PMTCT 
services, and to forming more intricate task interdependencies. HIV is a disease burdened with social 
stigma and some clients would rather travel to a distant facility than receiving care from their home health 
services. In addition other diseases are likely to develop, and requiring additional care, and the involve-
ment of additional health providers. Thus, in our study we show how the complexity of cooperative work 
is increased not only by involving additional stakeholders from different health programs (for instance 
specialists in TB care), but also by stretching the trajectory to other facilities where clients would not be 
recognized. While the literature recognizes that the involvement of multiple stakeholders and diverse 
professional groups increases the complexity of cooperative work (Fitzpatrick & Ellingsen, 2013; Harts-
wood, Procter, Rouncefield, & Slack, 2003), and has examined the complexity of distributed settings (e.g. 
Hinds & McGrath, 2006; Olson & Olson, 2000), it has not addressed the challenge of unbounded distrib-
uted cooperative work. For instance the case of Baraka’s mother, being in an urban setting, shows how 
clients can select one HIV clinic among many. However, the case shows also how it was complicated for 
the health provider to coordinate Baraka’s mother’s connection with her home HIV facility. 

Coordination work relies on and it is mediated by artifacts and protocols (Bardram, 1998; Berg, 1999a, 
1999b; Reddy et al., 2010). Our findings are in line with research showing the shortcomings of coordina-
tive artifacts in complex healthcare settings(Cabitza et al., 2006; Gulube & Wynchank, 2001).In cases 
when coordinative artefacts fail to support cooperation, this might lead to the development of informal 
artifacts (Mellini, 2013). Differently, in our case additional coordinative work was needed due to the 
scarcity of resources (e.g. absence of referral forms, of test kit, of labs). There are cases when coordina-
tive artifacts are just not available, and health providers have to come up with ways to deal with the situa-
tion. For example, in Joyce’s case the health provider sent her to another facility for PMTCT testing ser-
vices with oral instructions but without referral letter. Many studies point to similar challenges when dis-
cussing collaboration in developing countries (e.g. Geissbuhler et al., 2003). 

5.2 Implications for Design 

In this study we have foregrounded the complexities of collaboration and coordination. In this section we 
argue that based on our study we can draw important implications for the design of paper based and digi-
tal artefacts, and ultimately for improving health care provision. Specifically, we argue that some coordi-
nation breakdowns that we have observed could be avoided by improving those artefacts that are used in 
PMTCT health delivery. 

First, the design of patient information systems should consider how patient artifacts support coordina-
tion work between different health programs. For instance, it is important that referral forms have a feed-
back part in order to support a two way communication between health providers and to ensure visibility 
between providers in involved facilities. Second, coordination work should be supported by improving 
coordination protocols and procedures. For instance, reminding practices should be enforced both within 
facilities and across health programs. This could be procedures where clients are required to show their 
different health services patients’ cards where attendance is registered. Third, in the case of PMTCT ser-
vices, we have showed how the coordination mechanism of clients carrying information is vulnerable. In 
this case the coordination breakdowns observed in RCH, can not only be resolved through redesign of 
patient information systems tools (e.g. infant referral forms) or enforcing protocols (e.g. reminding prac-
tices for health workers). We suggest the need for creating complimentary coordination mechanisms 
based on a computerized patient system supporting horizontal coordination between health facilities. For 
example, the design of patient information systems would need to afford visibility and communication 
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between groups involved in treating clients. In the case of the HISP program, the DHIS tracker, which is 
patient-oriented could facilitate users’ communications through mailing lists i.e. queries for patients are 
sent to a list of all involved health workers in PMTCT care in different health facilities. The DHIS tracker 
displays (in a list) the email addresses of other users in other facilities so that a worker can find the ad-
dress of someone and write to ask if the patient has come or not. The same strategy can be implemented at 
the district and regional levels where health facilities communicate to each other about clients’ status on 
attending maternal and child healthcare. 

6 Conclusion  

Our study has addressed the following research question: what are the challenges to coordination in col-
laborative practices and what are the implications for the design of patient information systems as coordi-
native artefacts? Taking a CSCW approach we have described and analyzed several challenges. We have 
provided a rich empirical description of coordination work in a resource constrained setting and we have 
proposed improvements to the design of both computer and paper-based information systems. Our find-
ings have contributed to understanding the coordination work to facilitate collaboration around health 
care provision. Future research could investigate more concrete solutions to the needs for appropriate 
coordination mechanisms through participatory design with the end users, in order to generate well-
working solutions to the very practical and significant challenges we have started to illuminate in this 
paper. 
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ABSTRACT
Defaulter tracing systems are patient centred information systems which are used to enhance 
monitoring of patients who have dropped out of health programs. The aim of this study is to 
explore the operation of defaulter tracing systems in practice. The study has been undertaken 
in Tanzanian health facilities by using qualitative data collection methods. Activity theory is 
employed as a conceptual framework to analyze the findings. Findings show that the 
implementation of defaulter tracing system is challenged by issues of the existing information 
systems, such as absence of clear guidelines and tools, and information recording 
incompleteness, as well as contextual issues. The paper contributes to Healthcare Information 
System literature (HIS) which has elaborated how patient centred information systems are 
utilized in practice at the level of primary health care. This study concludes by providing 
implications for policy, practice, design and implementation. 

Keywords: Health Information Systems, Patient-centered Information Systems, Defaulter 
Tracing System, Activity Theory, Maternal and Child Healthcare 

1. INTRODUCTION

Defaulter tracing systems can be described as procedures and tools that can enhance 
monitoring of patients who have dropped out of health programs. There are several reasons 
which can make clients opt out of the health programs, including social stigma attached to the 
HIV disease, the need to prioritize income-generating work, and too high transport costs 
(Cutts, 1991; Fraser et al., 2007). Defaulting health programs is not beneficial for the patients 
themselves, and it also undermines WHO (World Health Organization) and national health 
authorities’ initiatives and efforts to improve the health status and reduce morbidity and 
mortality rates. To counter the defaulting problem, defaulter tracing systems become 
important in healthcare provision (ibid). 

Defaulter tracing systems are common in HIV related programs (see for example, 
Fraser et al., 2007; Mwatawala et al., 2012). These systems mainly support two tasks: 
identifying and tracing defaulters. Thomson et al. (2011) present an example of a defaulter 
tracing system in a HIV/TB program with the following steps: patient is enrolled into the 
program; patient misses the scheduled appointment; patient is identified as a potential 
defaulter; health worker traces patient, health worker documents outcome and enters data in 
the computer system which could be statistically analyzed. In the literature, several 
approaches for tracing defaulters are suggested, including using CHW (Community Health 
Workers), home visits, phone calls, written reminders, collaboration with community-based 
organizations and outreach teams (Cutts, 1991; Marsh, 2000; Fraser et al., 2007; Forster et al., 
2008; Thomson et al., 2011; Chadambuka et al., 2012).

There are also other strategies for addressing client defaulting problem. One approach 
is to improve clients attendance in health programs through informing the whole population 
about health activities, e.g. immunization activities, by disseminating messages through 
schools, religious organization and influential leaders (Cutts, 1991; Chadambuka et al., 2012). 
Another approach is to use both facility and community based approaches (Busza et al., 2012; 
Marcos et al., 2012). Busza et al. (2012, p.3) define community based approaches to PMTCT 
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(Prevention of Mother to Child Transmission of HIV) as “strategies and interventions to 
improve health behavior and outcome that are delivered outside the formal health settings”. 
The community groups that could be involved are diverse. For example CHW, peer 
counselors, volunteers, mentor mothers, traditional chiefs and religious leaders could be 
involved (Marcos et al., 2012). 

Another strategy to support defaulter tracing activities is to use an information system 
which will keep records of different health services provided, provide continual updates about 
treatment status and track all patients within health programs (Fraser et al., 2007; 
Ghadrshenas et al., 2013). However, standardized information artefacts and adequate training 
for health workers are needed, in order to enable healthcare workers to collect accurate, 
timely and consistent data (Ghadrshenas et al., 2013). 

The above mentioned studies illustrate some experiences of how defaulter tracing 
systems are expected to work. However, we do not know much about how they are utilized in 
practice and their challenges. Therefore, the aim of this study is to explore the operation of 
defaulter tracing systems in practice. By practice, I mean how people act in organizational 
context when they are performing their daily work (Feldman and March, 2010; Nicolini, 
2013). The study was conducted within the maternal and child health care program in 
Tanzania. Activity theory was selected as the analytical framework because it is useful for 
understanding practice (Kuutti, 1996; Nardi, 1996). With that insight, the following research 
question is addressed: What are the challenges faced by defaulter tracing systems in practice? 

This paper contributes to health information systems (HIS) literature around defaulter 
tracing systems. Specifically, the paper contributes to HIS literature which has elaborated how 
designed tools are utilized in practice at the level of primary health care of developing 
countries’ context. In this literature there are few studies which have elaborated defaulter 
tracing practices in maternal and child health settings (see for example DeRenzi et al., 2012; 
MacLeod et al., 2012); since most studies on defaulter tracing practices are in vertical 
programs such as tuberculosis, HIV/AIDS and PMTCT (see for example Jones et al., 2005; 
Fraser et al., 2007; Nglazi et al., 2010; Busza et al., 2012; Thomson et al., 2011; Kalembo and 
Zgambo, 2012; Marcos et al., 2012).  

The structure of this paper is as follows: following the introduction, a literature review 
and conceptual framework is presented in section 2. The literature review centers on studies 
of health information systems in developing countries with a focus on the design of patient 
centered information systems. Sections 3 and 4 present the research context and methodology 
respectively. Section 5 presents the findings of the study, while sections 6 present discussion, 
conclusion and study implications. 
2. LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

2.1 Patient Centered HIS in Developing Countries 
Health facilities provide premises where curative, preventive, rehabilitative, promotive and 
palliative health services are offered. Health facilities are also the source of patient data which 
is collected during health service provision (WHO, 2008). At this level, information and 
health service provision activities are intertwined. Patient centred information systems 
whether paper based or digital, are designed at higher administrative levels such as province 
or district (Puri et al., 2004) or at national levels (Chilundo et al., 2004; Gizaw et al., 2012).  

It has been long recognized that HIS is crucial for effective health care and improved 
health management can be attributed to improved HIS (Mahler, 1986 cited in Sauerborn and 
Lippeveld, 2000). Unfortunately, there are problems related to the data generated from the 
health facilities. The issue of poor data quality problem is among the most prominent issues 
discussed in the HIS literature. The problem of poor data quality is manifested through 
irrelevance of information gathered, poor use of information and lack of timely, correct and 
comprehensive reporting (Sauerborn and Lippeveld, 2000; Simba and Mwangu, 2005). From 
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the literature, reasons for low data quality are attributed to issues like health workers’ being 
unaware of health information system importance, lack of information systems skills, lack of 
feedback from higher levels, and poor motivation among health workers (Lippeveld, 2000; 
Heywood and Rohde, 2001; Sauerborn and Lippeveld, 2000; WHO, 2008). 

Patient centered information systems literature of developing countries has been 
centered on the following themes: design of computerized artifacts or implementation of 
designed artifacts. HIS studies focusing on the design of artifacts have provided an 
understanding on what functionality or information technologies could be implemented to 
support healthcare delivery. In Malawi, a mobile phone-based system was developed to guide 
HIV/AIDS counsellors in decision making and data capture, when consulting with clients 
(Manda and Msosa, 2011). In Kenya, electronic medical record was implemented in rural 
Kenya health centre for capturing data during patient visits in order to improve information 
management (Rotich et al., 2003). Similar efforts have been made in Cameroon where locally 
developed electronic health record system was implemented in urban primary health care 
(Kamadjeu, 2005). Some of these studies have discussed design of artifacts for vulnerable 
groups such as HIV and Tuberculosis in order to improve information management in the 
respective health programs. 

There are also studies which have provided an understanding of how to involve users 
in design of artifacts. For example, Puri et al. (2004) describe the process of designing and 
development of a child health community-based Information System in South African 
context. They elaborate how the design process is shaped by aspects of socio-economic, 
cultural and political situations. Elovaara et al. (2006) discuss the design of hospital based 
information system in Zanzibar where the participation of different health workers was not 
uniform and the design process was dominated by information technologists. 

Many studies on computerized patient information systems implementation in 
developing countries have reported on macro-level challenges such as on electricity, 
communication, low literacy, data quality, technical aspect of EMR, system acceptance, 
human resource and management issues, system training, inadequate budget and system 
sustainability (see for example, Fraser et al., 2004; Kamadjeu et al., 2005; Rotich et al., 2003). 
There is a paucity of HIS literature which discusses actual usage of designed artifacts by 
primary health level workers (Kanjo, 2011; Ngoma et al., 2011; 2012) and its associated 
challenges. For example, Kanjo (2011) described a situation where data from community is 
not part of the official health information system in Malawi and she argues that dichotomy 
between policy and practice have resulted in data not flowing from community level to higher 
levels. Similarly, Ngoma et al. (2011) presented a model showing how the use of mobile 
phones could improve the flow of maternal and child delivery information from community to 
district level. Ngoma et al. (2012) show the challenges of designing computerized information 
system due to differences between designed tools and work practices in the primary health 
care facilities. These studies discuss utilization of paper based-information artefacts, with the 
purpose of improving information flow between different levels. Fraser et al. (2007) asserts 
that there are few studies which had evaluated the effects of designed and/or implemented IT 
on patient outcomes. 

The understanding of actual usage of patient centred information systems is crucial for 
future design and implementation of computerized patient cantered information systems. The 
decrease of computer hardware cost, increased computer awareness and literacy, and 
availability of free and open source software in developing countries, could lead to 
computerization of clinical level in both public and private health facilities as shown by 
implementation examples above. The implementation of Electronic Medical Records (EMR) 
have been challenging even in the developed world (Safadi and Faraj, 2010) and one of the 
obstacles being the incompatibility between established work practice and the new 
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technology. Hence, the understanding of actual usage of designed tools might be useful for 
future design of EMR. In the next section, activity theory is presented, as a framework to 
analyze the use of designed patient centred artefacts. 

2.2  Conceptual Framework 
Activity Theory (AT) is a theoretical framework which can be used to understand practice and 
also for informing the design process (Kaptelinin et al., 1995, Korpela, et al., 2001; Igira, 
2008). For instance, Korpela et al. (2001) used AT to understand work practices and used the 
insight to inform the design of the information system. Activity theory has been used in 
information systems studies to understand the design process or its expansion (Cole, 1995; 
Igira, 2008; Igira, 2012). In AT, the minimal unit of analysis is the activity system (Kuutti, 
1996). Figure 1 shows a pictorial representation of the activity system. 

The elements of an activity system consist of subject, tools/ artefacts, object, division 
of labour, community and rules and procedures. The subject represents actor(s) who are 
motivated by the object to produce the outcome of the activity which is under consideration. 
The object can be a material or problem space, which the subject aims to accomplish by using 
tools and artefacts. The tools can be material or conceptual, and are used to transform the 
object into the outcome. The object of certain activity is also shared by people in the 
community making up the activity system. The division of labour refers to explicit and 
implicit allocation of tasks between community and subject elements so that the 
transformation process of the object into the outcome can take place. The activity’s rules 
cover both explicit and implicit norms, expectations, conventions, and social relations within 
a community (Kuutti, 1996). 

Relation between elements of activity systems is not direct but mediated (Kuutti, 1996, 
p.26). For example, the rules and procedures mediate the relationship between the subject and 
community elements. The systemic nature of activity system implies that if there is a change 
in one element, it would cause changes in other elements as well (Nicolini, 2013). For 
instance, if there is a change in community elements, it will affect the rules elements and 
eventually, the instruments which mediate the relationship between subject and object.

Activity theorists understand all practices as being under continuous development, 
since change is inevitable in activity systems (Kaptelinin et al., 1995). Change of activity 
systems occurs through contradictions which manifest themselves as problems, disturbances 
or inconsistencies between the components of an activity system (Engestrom, 2001; Issroff 
and Scanlon, 2002). Contradictions point to misfits occurring within or between elements of a 
single activity system (Kuutti, 1996). Participation in connected activities with different 

Outcome 

Tools and Artifacts 

ObjectSubject

Rules and Procedures Community Division of Labour

Figure 1: The structure of human activity system (Engeström, 2001) 
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objects can also cause contradictions (Kuutti, 1996) since real life situations involve 
connected web of activities that can be distinguished according to their objects.  

Activity systems realize and reproduce themselves through actions and operations 
(Nicolini, 2013, p.108). The actions and operations of activity systems are executed in 
accordance with, and adjusted to, the specific conditions of the context in which the 
operations and actions take place (Bardram and Doryab, 2011). The change of contextual 
issues (such as time, place or material kind) can also result in change of elements of activity 
systems (ibid). 

To summarize, in my analysis, a crucial notion is change in activity systems, due to 
contradictions or change in elements of activity systems that are caused by changes in the 
contextual issues. In the next section, the research context, which the fieldwork was done is 
presented.

3. RESEARCH CONTEXT 

The study is affiliated with the Health Information System Program (HISP) which is based at 
the Department of Informatics, University of Oslo. The primary goal of the HISP program is 
to enhance the information use behaviour of health managers, planners and workers in the 
health sector of developing countries, by strengthening local professional capacity, for the 
development of a sustainable HIS (Braa et al., 2004). This study was conducted in Tanzania. 
Primary health facilities are responsible for the provision of curative, preventive, promotive, 
rehabilitative and palliative care to the population. The leaders in the communities can also be 
involved in the health service provision through mobilizing, educating and sensitizing 
community members to receive facility heath services. In rural areas, every hamlet has a 
village health worker (VHW) who is a link between the community and the health facility. 
The health management system in Tanzania is organized into national, zonal, regional, district 
and facility levels. The national level is responsible for health policy and guidelines 
formulation. The zone and regional levels are the extended arms of the Ministry of Health and 
their main roles is to co-ordinate and support the regions and districts in planning, 
implementation, monitoring and evaluation. The district is the focal point for the 
implementation of the health policy and interventions. Its major role is formulating, carrying 
out and monitoring health intervention packages and quality-assurance programmes and 
supervising all health facilities. At the health facility level, a health facility management team 
will implement the health policy and the interventions. Their major role is to carry out and 
monitor health intervention and quality assurance programmes within the health facility. The 
team will also supervise health related activities in the community within their catchment 
area. 

4. RESEARCH METHODOLOGY

This study was conducted in the Dodoma region, in two districts namely Kisima and Ziwa1.
Eleven health facilities offering maternal and child healthcare services were researched, and 
the study was mainly conducted in children clinics. The study was conducted during the 
following periods: from August 2011-January 2012; July-August 2012 and November 2013-
April 2013. I employed a qualitative research approach, because the research was concerned 
with exploring defaulter tracing practices (Silverman, 2005). I employed ethno-
methodological ethnographic (Blomberg and Karasti, 2012) inspired data collection methods. 
Ethno-methodologically informed ethnography helps researchers to understand and describe 
practice by foreground how practitioners accomplish practices through situated resources 
(Nicolini, 2013, p.221).

1 The names used in this document for the districts are not the real names. 
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I participated in children clinics in health facilities during health service provision, 
where I observed information practices of recording, identification, and tracing of defaulters. 
In addition, I reviewed information artifacts such as children cards, antenatal cards, defaulter 
lists, children registers and other tools which were used for interaction between facility and 
community, such as village registration system and VHW’s notebooks. I also attended facility 
meetings where defaulter tracing practices were discussed among health workers. I also 
participated in tracing defaulters in homes and attended community gatherings such as 
initiation of new vaccines. Bryman (2008) categorizes a participant observer’s roles into 
complete participant, participant-as-observer, observer-as-participant and complete observer. 
A complete participant is a fully functioning member of a social setting and other members 
are not aware of the researcher’s identity. A participant-as-observer is similar to complete 
participant but other members are aware of researcher’s status. An observer-as-participant 
researcher performs some observation with very little participation while in complete 
observation the researcher does not interact with people. In both facility and community 
levels, my roles altered between observer as participant, and participant as observer. In total, 
101 sessions of observations made in facilities with each lasting between 3 to 7 hours, were 
included in the data collection.

I also conducted some unstructured and semi-structured interviews to get an overview 
of work practices around clients’ retention. In some cases I performed group interviews for a 
group of health workers doing a certain activity. In most cases I performed in-situ interviews 
(Jordan and Henderson, 1995) in Kiswahili language in health facilities while performing 
observation of interaction of information practices and health service provision. I had 
encounters with eight medical doctors, 14 nurses, 13 community leaders, two patient tracing 
coordinators, and 12 CHW (Community Health Workers). A summary of the interviewees in 
is presented in Table 1. 

Table 1: Summary of Interviews at Facility and Community Levels 

In addition, all coordinators for health services supporting maternal and child health 
services at district, regional and zonal levels were interviewed. The theme of my interviews, 
with zonal/regional/district officials, was the essence of defaulter tracing practices, and its 
relations to information work practices at the facility level. A summary of the interviewees in 
relation to their working places is presented in Table 2. 

Type of Informant Number of 
Informants 

Total Number of Interviews (with 
repetition)

Individual Group
CHW 12 7 4 
Community leaders 13 10 2 
Nurses 14 13 2 
Medical doctors 8 9 1 
Patient tracker coordinator 2 5 - 

Total 49 44 9
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Table 2: Summary of Interviews at District, Regional and Zone Levels 

I also reviewed several policy documents such as Tanzanian Health Policy, 
Reproductive and Child Healthy Strategic Plan, PMTCT (Prevention of Mother to Child 
Transmission of HIV) guidelines, Home Based Care (HBC) service guidelines, national 
guidelines for the management of HIV/AIDS and HIV Act and policy. These documents gave 
me background information about maternal and child healthcare provision. 

A research proposal for conducting the study was submitted and approved by 
University of Dodoma’s Research and Publication Ethical Committee. Ethical issues were 
addressed during fieldwork, for example, through gaining written permission prior to the 
fieldwork from both districts and obtaining prior oral consent from health workers to conduct 
interviews or observation. 

My main approach for analysing data was qualitative (Miles and Huberman, 1994) 
with thematic analysis being the main technique. During fieldwork, I took notes which later 
were transcribed into field notes. The unit of my analysis is a defaulter tracing activity 
system. Kuutti (1996: 32) state that the border between action and activity could be blurred 
and is dependent on what the subject or object is in that particular situation. That is, some 
actions can be broken down into series of successive acts or a goal can be broken down into 
sub-goals depending on the situation. While the actions around general HIS consists of 
recording, processing, analyzing, presenting, reporting and using information (Heywood and 
Rohde, 2001) and tracking (Gizaw et al., 2012), I have decided to focus on a more granular 
level where I break HIS system into sub-information systems such as health care HIS system 
(recording) and tracking (defaulter tracing system). By analysing a defaulter tracing system as 
an activity system, instead of an action or sub-goal around a general HIS system, I have been 
able to follow it across space (health facilities, health programs and geographical contexts). 
The decision is according to Nicolini (2009; 2013) who asserts that when researchers want to 
understand work activities, they should choose and follow a particular practice. 

Through reading and reflecting field notes over a period of time, the theme of change 
emerged. Activity theory emphasizes how practitioners develop collective competencies 
(Nicolini et al., 2003). Kaasboll et al. (2010) argue that users develop information systems 
competence around three domains: information, technology and work tasks. I have used the 

2 Reproductive and Child Healthcare 
3 Health Management Information Systems 

Location Type of 
Informant 

Number of 
Informants 

Total number of 
interviews (with 

repetition)

Ziwa
RCH2 3 9 
HIV/AIDS 2 4 
HMIS 1 2
Health officer 1 2 

Kisima  
RCH 5 11 
HIV/AIDS 2 6 
HMIS3 1 1 
Health officer 1 2 

Regional and 
Zone Levels 

RCH 3 4 
HIV/AIDS 1 1 
Health officer 1 2 

Total 21 44
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categorization of information systems competence by Kaasboll et al. (2010) to determine 
change in defaulter activity system. By coding-procedure I found that the changes in defaulter 
tracing activity systems were the result of contradiction. I also identified other interacting 
activity systems which are health management activity system, client activity system, 
community based IS activity systems and identified contradictions between defaulter tracing 
system and these activity systems. I then compared defaulter tracing practices between rural 
and urban geography and across health programs and found that the context has influence on 
defaulter tracing practices. 

5. DEFAULTER TRACING PRACTICES

5.1 Prologue  
During the time of the research, Tanzania National Health Policy entailed that, all children 
under five years of age are supposed to be enrolled into different health programs when they 
are between four and six weeks. There were many programs including immunization, weight 
growth monitoring, nutritional supplement distribution and PMTCT (Prevention of Mother to 
Child Transmission of HIV). All children born in Tanzania were supposed to be enrolled into 
one of the children clinics where immunization services would be performed. Children born 
from HIV positive mothers would also be enrolled into the PMTCT program. In some 
facilities, children who were underweight or stunted would be enrolled into nutritional 
supplement distribution program. In these programs, children were supposed to attend the 
clinic according to a schedule as stipulated in the health program guidelines. 

However, clients did not follow their clinic schedules as directed by the health 
workers. There were several reasons which were given to account for the missed 
appointments. The following comments emerged in conversations with three health workers 
in different health facilities: 

“We have a peak in drop out numbers during farming and harvesting 
seasons, since some clients could move temporarily to their distant 
farms or to Bahari district to work in farms as migrant worker”.   

“Some clients move between facilities and we have no way to know 
about their status”.  

“Some clients do not want to be labeled as HIV positive due to social 
stigma”. 

These comments show that clients also have other concerns; social-economic (e.g. 
moving between facilities for social reasons, moving temporarily to improve their economic 
status, etc.) or psychological and social, such as avoiding the social stigma attached to the 
HIV disease. These concerns contradict the health care provision activity system, which aims 
for the well being of the whole population.

Defaulter tracing practices included collective efforts by different actors. For instance, 
in April 2013, there was a campaign all over the country, where a whole week was designated 
to make sure that the children, who were behind their vaccines schedule, were immunized4.
For the whole week, facilities and community leaders collaborated in making sure that all 
children had been immunized according to their clinic schedules. I also observed in February 
2013 in Kisima district, a campaign, coordinated by government and various donors, calling 
all people who have dropped out of HIV care to return. These examples elaborate that 

4 http://www.afro.who.int/en/tanzania/press materials/item/5529 tanzania commemorates world
immunization week with a call to ensure all children are vaccinated.html
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defaulter tracing systems are recognized and realized by various actors from regional, district, 
facility and community levels. These examples have also shown that there are expectations 
and efforts around improving retention of patients in HIV care and immunization services.  

Also, the existing information systems were potential tools for facilitating 
identification of defaulters. For example, one regional officer had the following to say 
regarding the use of HIS reports at regional level in immunization defaulter activities: “We
know the problem of defaulters through immunization monthly reports. Every district/facility 
is given immunization targets. When the figures are low we will direct the unit about the 
problem. We leave it up to them for the strategies to raise immunization coverage.”

In the next section, I am going to present the operation of the defaulter tracing system 
in health facilities. 

5.1 Defaulter Tracing Activity System 
Three main actions comprised the defaulter tracing activity system: identifying defaulters, 
tracing them, and documenting the outcome. Regularly, nurses would conduct identification 
of defaulters (by searching through the register(s)) to determine clients who are overdue in 
their health program(s) schedules. Afterwards, the tracing defaulter action would be 
performed with the aim of reminding or informing the defaulting clients. Lastly, people who 
have been involved in tracing activities were supposed to provide feedback to the health 
facility workers about the outcome of the tracing activity. 

Table 3 presents the illustration of the defaulter tracing’s activity system. The 
components of an activity system are presented to the left. To the right, I present additional 
description in order to elaborate the components. 

   Table 3: Defaulter Tracing Activity System 

Table 3 provides the basic structure of defaulter tracing system in health facilities. The 
community involved included many participants: ranging from catchment population leaders 
and CHW) to facility health workers. The main object is that clients would complete health 
service schedules. There are many tools employed for the activity. The health programs’ 
register books are used to identify defaulters, and the outcome is the list of names of clients 
who have defaulted. During tracing activities, mobile phones could be used for 

Component Description 
Object Clients completing health service schedules 
Subject Facility health workers 

Tools

Health information system 
Mobile phones 
Community based information systems 
Information about defaulting clients 
Finance

Rules Medical ethics; improve  retention of clients and coverage of health 
services  

Division of 
Labor

Facility health workers identify defaulters 
Tracing defaulters  directly or indirectly through other stakeholders 
(mobile phone callers, catchment population leaders or CHW) 
Stakeholders documenting the outcome and giving feedback to health 
facilities 

Community Facility health workers 
Catchment population 
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informing/reminding the clients. Sometimes financial support could also be needed in order to 
cover transport costs. Information in the community based information systems (village 
registration information systems), would be used to provide defaulting clients’ location details 
(in case the house of a client is unknown). CHW notebooks could be used to obtain 
information about the status of the client or previous follow up activities. The outcome of 
tracing activities is an updated list of defaulters with their status (e.g. travelled, died, 
emigrated, client had attended services in other facility or client was found/not found). The 
overall outcome of tracing activity could be that either the client comes back to health care or 
that his/her status is known. For instance, if the outcome is that the client had attended another 
facility, has migrated, or is deceased, the HIS registers would be updated. If client had not 
been to any other facility, health services would be provided and eventually information 
recorded in HIS tools. However, during participant observation and informal conversation 
with health workers, I realized that defaulter tracing system is facing some contradictions as 
presented in the next section.

5.2 Contradictions within Defaulter Tracing Systems 
There were no formal tools where information about defaulters could be registered after the 
identification action. As a result, facilities visited have developed local information practices 
for dealing with defaulter tracing practices. Defaulter lists were prepared in any available 
plain paper as shown in Figure 2. The common data attributes for identified defaulters were 
child’s name, mothers’ name, street/hamlet, and type of service defaulted.  

There was a problem of lack of documentation of defaulter lists since the lists were 
thrown away after tracing activity. However, not all cases of defaulters could be resolved 
immediately and by throwing the lists, documentation about unresolved defaulter cases, and 
their feedback/outcome, would be lost. This further led to another problem; duplication of 
work in identifying and tracing defaulters, which is exemplified by the following comment 
from a CHW during follow up services: “Again child Z! I have already made follow up 
previously and gave feedback to facility that she is known to no one. It seems that this lady 
was just a visitor to the village. I am surprised to see that her name is brought back for me to 
follow her up again”. CHW noted this problem because she kept records of her follow up 
activities in a notebook which included defaulter tracing activities notes. She had learned such 

Figure 2: Sample defaulter lists in immunization services
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information management from a non government project she had been working with 
previously.

There was another problem with developed tools and practices which emanated from 
lack of clear guidelines about the interval for tracing defaulters. The interval for tracing 
defaulters differed between the facilities, and I perceived that this difference led to a 
difference in the efficiency of defaulter tracing systems among facilities. Some facilities could 
identify and trace defaulters on a daily basis while other facilities could identify and trace 
only once per month or even at longer intervals. For instance, the right picture in figure 2  
shows a defaulter list generated for the period of March to April (two months), and it shows 
some children who have escaped all vaccines (‘zote’ word, underlined in the picture). 
Meanwhile, in the left picture the list was generated on 3rd January 2013, and it included 
information for informing defaulters and reminders to some clients. For example, the list 
included reminders for clients whose due date had not yet passed (such as on 11th to 25th dates 
in January as shown by arrows in the diagram).  

There was also a contradiction between the actions of identifying defaulters and 
tracing defaulters. In identifying defaulters, health workers would go to each client’s record in 
registers, and then compare date of birth and current date. Manually, they would figure out in 
which health service stage, the child was supposed to be in, according to health service 
guidelines. In most cases nurses did a manual calculation or used calendars from the wall or 
from mobile phones. However, the process was tedious as there were many children 
registered in programs. I observed several occasions where health workers calculated wrongly 
(i.e. that the proper due date not yet arrived) and tracing activities were conducted to clients 
who actually were not defaulters. 

This section have shown contradictions which exists in the defaulter tracing system in 
health facilities. The source of the contradiction is a lack of formal tools and guidelines to 
guide the activities. The contradictions have led to some changes such as development of 
informal practices to guide the activities. The next section present contradictions which arise 
from the interaction of defaulter tracing activity system with other activity systems.  

5.3 Contradictions in Defaulter Tracing System caused by interaction with Other 
Activity Systems 
Defaulter tracing system in operation was interacting with other activity systems such as the 
health management activity system, the client activity system, and the community based IS 
activity systems. The interaction resulted in contradictions which are elaborated in this 
section.

A health management activity system has the object of managing healthcare services 
for the whole population in the country by developing policy and guidelines, doing 
supervision and coordination to lower levels. The community component in the health 
management activity system consists of doctors, nurses and health managers (at facility, 
district, regional and national levels). Tools used are health care data, budget, policy and 
guidelines. However, in some facilities visited, even though defaulters have been identified or 
known, tracing activities could not be performed due to financial constraints as explicated by 
one facility manager: “We are supposed to do outreach services and trace defaulters in B 
area. But we do not have money for transport”.  

The financial problem was also related to village health workers (VHW), a cadre 
considered as volunteers in Tanzania. One VHW had the following to say: “You see we just 
visited six houses and we spent about three hours moving from one part of the village to 
another since defaulter houses were in different locations of the village. This is a volunteering 
job! My fellows are farming while I am tracing clients. How will I survive?” Lack of 
incentives to VHW had consequences for the involvement of VHW in maternal and child 
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health services. In four villages visited, only one or two VHW were active even though there 
were designated VHWs as stipulated in national health policy. This resulted in active VHWs 
serving more than one street and hence increasing their workload.  

Hence, there was a misfit between defaulter tracing and health management activity 
system due to limited budget. The misfit between the defaulter tracing activity system and the 
health management activity system resulted in changes in approaches for informing clients. 
Defaulters were not only informed/reminded through facility health workers or community 
leader/health workers, but also through other clients, such as neighbours, that were present in 
children clinics. Nurses would on a daily basis ask clients who lived in the same street as the 
defaulters’ mother about how to get in touch with the defaulter or ask them to convey 
messages to them. One nurse had the following to say: “We use mothers to convey messages 
to other mothers. Some of clients are staying in the border of the village which takes 
approximately one hour to walk. We use this approach since we have no financial means to 
visit clients”. Figure 3 shows different defaulter tracing approaches: left picture shows 
immunization session in a facility, where a nurse performs health service provision, record 
information while searching for defaulters and inquire feedback from clients and sending 
message to defaulters. The right picture shows a VHW tracing client at home. 

Client activity system: The community element around client activity system include 
the family, friends, and neighbors. Client activity system’s tool element consists of patient 
cards, finance and time to go to health facility to continue with health care. Contradictions 
between defaulter tracing and client activity system arose in tracing activities in two ways. 
Firstly, people who traced clients might not find client(s) at home, since there was no prior 
communication between tracers and clients about the time of visits. Secondly, some clients 
would not come to facilities immediately when informed about their defaulter status. This 
kind of disturbance could result in the tracing activity having to be repeated several times. 

Health care IS activity system: Identification of defaulters is done through HIS tools 
such as children and PMTCT registers. Health workers might not have recorded data properly 
during health service provision, for instance immunizing a child without recording any 
information in the child registry. One story was narrated in one facility by a nurse and a 
VHW: “One time we had problems in tracing defaulters activities. We searched for 
immunization defaulters in the registers and sent a message to the village authority. The 
village authority sent community guards to bring mothers to the facility so that children could 
be immunized. When mothers were brought to the facility, we realized through their cards 
that they had done the services required but data was not recorded into facility registers. We 
had to apologize to village authority and mothers. We also had to stop doing follow up and 
updated registers before we could generate another defaulter list”. 

Figure 3: Different defaulter tracing approaches
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The excerpt shows that where there is incomplete recording of information, the result 
is incorrect defaulter identification and eventually tracing a wrong person. 

Community based IS: Information systems which operate at community level include 
records about certain activities which occur at community levels; e.g. data on births, death 
and on education (Marsh, 2000). The people (subjects) involved in community-based 
information systems are CHW and community council members. There was a contradiction 
between defaulter tracing system and community based HIS arising from absence of tools to 
some CHW which resulted into duplication of work as shown in previous paragraphs in the 
current section. I found that some CHWs during tracing activities, either didn’t have 
information tools or used improvised ones. Among 6 village health workers I had interaction 
with, only 1 had a notebook. Nevertheless, they would document on informal tools (paper 
slips) which were thrown away after the activity or give oral feedback which resulted in 
duplication of identifying and tracing defaulters as elaborated in section 5.2. 

This section has elaborated on how defaulter tracing activity system interacts with 
multiple systems which influenced defaulter tracing actions. Findings have shown that the 
interaction between defaulter tracing system and its neighboring activity systems resulted in 
contradictions and also changes. The changes were related to tracing activities whereby some 
clients could be used to trace their fellow clients in their home vicinity. The section has also 
shown other challenges such as information recording incompleteness during health care
provision, financial limitation and absence of CHWs’ information tools. I also found that 
defaulter tracing system actions were also influenced by being in different situations, as 
elaborated in the next sections. 

5.4 Defaulter Tracing Activity System in Different Health Programs 
I also compared defaulter tracing activity systems in immunization and PMTCT health 
programs. In PMTCT program, as in other HIV related services, privacy of individuals is of  
great concern. The need for protecting the patients’ privacy in PMTCT services  resulted in 
different approaches to defaulters’ tracing and different involvement of catchment population 
leaders.  

The need for privacy in PMTCT led to limitations for informing clients and 
documenting the outcome and involvement of community leaders during the tracing activities. 
Two CHW working with children under PMTCT services (female and male) had the 
following to say regarding importance of privacy in tracing PMTCT clients: “I can not visit 
the client if she is not willing to be visited at home; even if she is willing, I can not 
remind/inform her in presence of other family members unless I am sure that the family 
members are aware of her health status. I usually have some notebook in my handbag which I 
use to document the outcome shortly after I part from client”. “If the client is not willing for 
me to visit her at home, I will wait for an opportunity such as a religious, burial or wedding 
ceremony or open day markets or on the road path. I usually document the outcome when I 
come back home”.

Defaulter information management was also different in different programs. While the 
defaulter list in immunization explicate clearly for which service client had defaulted, in 
PMTCT the list does not mention the service(s)  which clients have defaulted. The next figure 
shows two pictures of defaulter lists, in PMTCT and immunization services showing the 
differences. 
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There are also differences in tracing activities between the two programs. First, 
defaulter tracing activities in the two health programs drew the support of two different 
groups. For immunization services, the local government leadership backed up the attempt to 
retain children in the program. For example, some catchment population leaderships had set 
bylaws5 which provided provision where catchment population could be punished if children 
did not attend vaccination services, e.g. by setting amount to be paid. In PMTCT services, 
defaulter tracing practices were backed up by HIV guidelines and donors. Donor support 
allowed tracing of clients through mobile phone by calling the clients, and CHWs working 
with HIV related health services, were provided with notebooks and other information tools. 

In community group, there was also involvement of other stakeholders such as 
PLWHIV (People Living With HIV) associations and at the same time limitation for full 
involvement of community members. The following comments were extracted from 
conversations with two patient tracing coordinators: “If clients change residential areas, I can 
ask about their whereabouts from community leaders in new residential areas. Nevertheless, I 
would not explain why I need them. Sometimes I lie and say they are my old friends from 
primary school….if clients have registered in one PLWHIV association, we could ask them to 
help to inform/remind clients”. 

To summarize, differences in the context (nature of health services) where defaulter 
tracing system operates is reflected in the difference in action, tools and community element 
of the defaulter tracing activity system. Next section presents differences of the defaulter 
tracing system which could occur due to different geographical settings. 

5.5 Defaulter Tracing Activity System in Rural and Urban Geographical Contexts
Changing the context from urban to rural could result in change of defaulter tracing practices 
due to different defaulter tracing approaches and involvement of catchment population 
leaders. For instance, Kisima district is characterized by a mix of urban and rural areas and 
one district coordinator had the following to say “A rural dweller is more willing to volunteer 
than an urban dweller. We find more volunteering by community members in rural than 
urban wards”. Likewise, one nurse, who worked in a rural district and later moved to an 
urban district, had the following to say: “I see differences in tracing defaulters’ activities 
between Maporomoko facility and this facility. Firstly, clients lived in permanent houses 
compared to this ward where many clients live in rented houses and change residential areas 

5 The bylaws needed to be approved by the respective district administrations

Figure 4:  PMTCT and Immunization defaulter lists. Note that the service is mentioned 
on top of immunization list (encircled) while for PMTCT no service is mentioned.
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frequently. Secondly, we could involve village authority or even attend village meetings which 
were held at least four times a year and could talk about the health facility activities and the 
challenges we were facing, while in this ward there are rare occasion where all population 
will meet. We could even conduct meetings with hamlet leaders and their ten cell leaders, and 
discuss about their habitants behavior towards health services attendances.

These comments show how health workers needed to change their approaches of 
tracing defaulters based on whether it was a rural or urban contexts. Therefore, change in the 
context (rural and urban contexts) where defaulter tracing system operates could lead to 
change of elements of the defaulter tracing activity system. 

6. DISCUSSION AND CONCLUSION

This study aimed to describe the operation of defaulter tracing systems in practice.  The study 
had identified defaulters’ information practices of identifying, tracing and documenting the 
outcome similar to the literature (e.g. Nglazi et al., 2010; Thomson et al., 2011; Mwatawala et 
al., 2012). Nevertheless, in maternal and child health settings, I did not observe similar 
statistics of defaulter practices similar to Thomson et al. (2011). The findings have elaborated 
that in defaulter tracing practices different information systems are used, both facility based 
(health care IS system) and community based information systems (village registration 
system, and CHW notebooks).  

There are several approaches for tracing defaulters such as using CHW, home visits, 
phone calls, written reminders, collaboration with community-based organizations and 
outreach teams (Cutts, 1991; Marsh, 2000; Fraser et al., 2007; Forster et al., 2008; Thomson 
et al., 2011; Chadambuka et al., 2012). My findings showed similar approaches and in 
addition, I have elaborated on a new approach, where clients could be used to inform other 
clients as a way of countering limitations arising from managerial and clients’ perspectives. 

My findings have shown that several factors challenge the implementation of defaulter 
tracing system and the challenges can be categorized into information systems and contextual 
related. Information systems can be a challenge to defaulter tracing practices due to undesired 
practices such as poor information collection practices (Chadambuka et al., 2012; Forster et 
al., 2008; Fraser et al., 2007; Thomson et al.; et al., 2012; Ghadrshenas et al., 2013). The 
findings concur with those studies. Findings have shown how information systems challenge 
defaulter tracing practices from both design (absence of clear guidelines and tools) and 
implementation (information recording incompleteness and wrong calculation of due date). 
Further, findings have shown that defaulter tracing system could also be challenged by 
contextual issues such as socio-economic (financial constraints, clients’ perspectives), nature 
of health services and geographical context. The study has also shown the influence of the 
context on defaulter tracing systems, which led to change in information behavior such as 
recording and using information. For instance, rules between the programs of immunization 
and PMTCT differ, and this makes change in information behavior. The rural and urban 
contextual influence found in the study is similar to Cutts (1991) who showed that urban-rural 
disparities have a influence on health service provision. 

The findings have shown how activity theory could inform the understanding of 
defaulter tracing system in practices and its associated challenges. By using activity theory, 
the challenges facing defaulters tracing system have been elaborated. For instance the 
concepts of contradiction have helped the study to uncover the challenges which emanates 
from the paper based register, people using the tools and the context through which use of 
tools occur. Furthermore, activity theory provides a conceptual tool to determine specific 
contextual elements which challenges the implementation of patient centred information 
systems. The findings have shown how change in the context (nature of health services, 
geographical settings) results change in the use of information tools and action-operation of 
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certain health care activities such as defaulter tracing system. The actions of tracing defaulters 
were adjusted according to specific conditions of rural-urban or immunization-PMTCT 
services contexts. The findings were similar to Bardram and Doryab (2011) who showed that 
context have influence on actions of a particular activity system. Further studies can also be 
conducted in order to provide understanding on how the nature of activity system unfolds as 
its context changes. In the next section, I present study recommendations and implications for 
HIS design and implementation.  

6.1 Recommendations and Implications for HIS Design and Implementation 
Many studies on defaulter tracing systems have shown that EMR  offer potential for retention 
of clients since they provide automatic identification of defaulters and other benefits obtained 
through electronic management of data (Fraser et al., 2007; Forster et al., 2008; Nglazi et al., 
2010; Thomson et al., 2011; Oluoch et al., 2012; Derenzi et al., 2012). Ghadrshenas et al. 
(2013) argue that databases linking information between facilities and laboratories would 
facilitate follow-up of clients. Nglazi et al. (2010) argue that computerized defaulter tracing 
systems can be used to track patients efficiently and its utility depends on user friendliness, 
affordability, sustainability, stability, security and data ownership. I argue that to track clients 
efficiently, its utility also depends on policy, practice and design of health information 
systems.  

On a policy level, the institutionalizing of defaulter tracing practices in maternal and 
child healthcare is important, for example by developing guidelines and tools to facilitate the 
practice. Development of guidelines and information tools for village health workers which 
could enhance tracing of defaulter and other similar activities are highly recommended. There 
is also a need for providing incentives to people who are involved in tracing activities such as 
CHW. 

Both Fraser et al. (2007) and Forster et al. (2008) have echoed their concern about the 
impact of data quality problem in defaulter tracing systems. This study recommends that 
facility health workers/ management try to devise workable strategies within the facilities 
which would solve the problem so that design and implementation of patient information 
systems would be of benefit to health care provision.

The use of computer based systems to support tracing activities is common in chronic 
disease services. Both studies done by Fraser et al. (2007) and Thomson et al. (2011) have 
shown the use of technical infrastructure such as mobile phones and computer systems to 
improve the performance of defaulter tracing systems. However, designers and implementers 
of computer based systems need to be aware that defaulter tracing activities could be 
influenced by contextual rural-urban disparity and the nature of health program. Future 
research can be conducted to understand deeper aspects of the workflow of defaulter tracing 
systems, tools and reporting structure and its linkage with aggregate (HIS) and community 
based information systems.  
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Abstract: This paper discusses the role of information artefacts in organizing practices. 
Empirically we draw upon ethnographic studies of information-related practices of 
Tanzanian health workers. We examine the layout and usage of artefacts and describe 
how the health workers modified the artefacts to facilitate the identification of children 
not receiving immunization. Theoretically we position ourselves within practice-based 
studies and thematize organizing as performative and emphasize the co-constitutive 
nature of artefacts, practices and organizational forms. We contribute by shedding light 
on how the organization of work can be crucially dependent on information artefacts 
and the multiple and temporally shifting roles they play in situated practices. 

Keywords: practice-based studies, artefacts, organizing, situated practices, healthcare 

1. INTRODUCTION 
The crucial role of objects and material arrangements for organizing has for a long time 
been perceived by scholars, however, in organizational studies the predominant frame 
for studying objects has been as “boundary objects”, since boundaries have been a long-
standing and fundamental area of interest in social and organizational theorizing (see for 
instance Ancona and Caldwell, 1977; Fennel and Alexander, 1987; Hernes, 2004). The 
notion of “boundary objects” emerged in the science and technology studies (Star and 
Griesemer, 1989) based on a symbolic interactionist perspective. It describes how 
interaction between multiple different, but intersecting social worlds is practically 
achieved. Boundary objects facilitate collaboration across different social worlds so that 
collective results can emerge from distributed work, even in the absence of consensus 
(Star, 2010). The notion has become widely used, first and foremost to explain how 
multi- or cross-disciplinary work can be productively organized. Along with its uptake 
in other fields a more instrumental understanding has become evident, e.g. boundary 
objects are often described as deliberately created ‘interventions’ to facilitate 
collaboration (Zeiss and Groenewegen 2009; Trompette and Vinck 2009).  
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In this paper we seek to enrich the perception of how objects take part in the core 
activities of organizing beyond their functioning as boundary objects. We seek to add 
richness to the ‘object discourse’ in organizational studies, with a specific interest in 
studying how workers change the objects of their work to achieve desired outcomes. 
The research question underpinning this paper is therefore:  

What are the ways and reasons for the change in objects’ roles across time 
and space? 

We have examined how the health workers have adapted the official tools for 
information recording in order to conduct their job better, and the study documents the 
health workers’ adaptations in three stages:  

1. Prior to October 2012  
2. After new official forms and books with a different format and layout was 

introduced in October 2012  
3. After two new vaccinations were introduced in January 2013. 

In the next section we review literature on the roles of objects in organizing practices. In 
section 3 we present the empirical context in the Tanzanian primary health care sector 
and the qualitative research approach that we employed. Our empirical findings are 
described in section 4. Here we describe the variation in usage of tools between the four 
facilities before and after the changes. In section 5 we discuss how the analysis enable 
us to describe objects differently, while the concluding discussion in section 6 compares 
the insights from our analysis against related research presented in section 2.  

2. RELATED RESEARCH: MULTIPLE ROLES OF OBJECTS IN 
ORGANIZING PRACTICES 

Our study is positioned within practice-based studies (e.g. Gherardi, 2009; Nicolini et 
al. 2003; Nicolini, 2013) and engages in particular with the works that thematize the 
roles of objects. The recognition of the role of materiality for organizing is on the one 
hand fundamental and widespread in this tradition, for instance Schatzki defined 
organizations as a “bundle of practices and material arrangements” (Schatzki 2006; 
1863), where the notion of arrangement pointed to “assemblages of material objects – 
persons, artifacts, organisms and things” (ibid.; 1864) that can causally support the 
ongoing activities. We follow Suchman and conceptualize organizations as ongoing 
performances which involve “heterogeneous modes of action and materialization, both 
of which must be actively affiliated and aligned across a range of often unruly 
contingencies” (Suchman, 2000, p.313). Suchman’s emphasis on alignment of actions 
and artefact in relation to contingencies is of central relevance to our study, where the 
contextual situation is significantly constrained on resources of different kinds.   On the 
other hand, the predominant analytic frame for investigating objects has been to see 
them as boundary objects that facilitates the integration of distributed or cross-
disciplinary work (see e.g. Henderson 1991; Carlile 2002, 2004; Bechky 2003; Levina 
2005; Barrett and Oborn, 2010). However, several works points to a broader 
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conceptualization of the role of objects. For instance, Nicolini et al. (2012) employ 
multiple theoretical lenses to study the role of objects: the object notion in activity 
theory (Miettinen and Virkkunen, 2005), the epistemic object (Rheinberger, 1997, 
Knorr-Cetina, 1999), boundary object (Star and Griesemer, 1989) and objects as 
material infrastructure (Star, 1999; Orlikowski, 2007). Nicolini et al. (2012) argue that 
objects in a setting of cross-disciplinary research collaboration perform three functions: 
1) they provide motives and drive for collaboration to emerge (this role is indicated by 
the object notion in activity theory and the notion of the epistemic object), 2) they allow 
participants to work across different types of boundaries (the “classic” boundary object 
notion) and, 3) they constitute the fundamental material infrastructure of the activity. 
The authors also show how these object roles change along with the nature and 
unfolding of the activity itself, and how they may change from being mere tools, ‘ready-
at-hand’, to become an object of inquiry (e.g. in breakdown situations), or fade into the 
background as ‘infrastructure’. Also, Neyer and Maicher (2013) argue that the role 
which an object plays in interactive innovation is influenced by the situational, 
individual or process dimension apart from multiple perspective on objects, i.e. material 
infrastructure, boundary objects, epistemic objects, and activity objects (p. 542). 

Several of the studies of objects examine research settings and experimental practices 
that are explicitly oriented towards creating new knowledge about specific objects 
(Swan et al., 2007). These settings may warrant the distinction between an epistemic 
object (an object of inquiry, the elusive and ever-unfolding knowledge object) and a 
technical object (a well understood, stabilized object) (Rheinberger, 1997). Other 
studies analyse non-research-oriented work settings, however, also here is described a 
dynamic nature of objects’ roles even if it does not emerge from an explicit epistemic 
activity such as research. For instance, in Lindberg and Walter’s (2013) study of a 
malfunctioning infusion pump in a hospital, they describe how the breakdown situation 
was a trigger for a re-conceptualization of the tool. From an unquestioned, black-boxed 
tool, an “object-in-use”, it became a visible “object-of-inquiry”, an object that was 
enacted along with the construction of action nets. Similarly, Miettinen and Virkkunen 
(2005; 443) describes how gradually emerging contradictions in the practice of 
occupational safety inspectors triggered a process of learning, re-design and “re-
tooling” of the practice. To date there is, however, not a significant amount of attention 
given to the nature and driver of such changes of the object. Consequently, we wish to 
contribute to this gap in the literature through analysing the ways and reasons for the 
change in objects’ roles across time and space. 

In order to do this we draw on studies that emphasize the infrastructural role of objects. 
As illuminated by e.g. Star (1999) and Bowker and Star (1999), an infrastructural lens 
may help to see the fundamental supporting substructure that facilitates human activity, 
which is often invisible or taken-for-granted. Foregrounding a relational perspective, 
Star and Ruhleder (1996) describe how the information infrastructure relates to the 
work, as it “links with conventions of practice” and is “learned as part of membership” 
(ibid., p. 113). These information infrastructures emerge through a co-evolution of the 
work practice and its tools, through the community seeking convergence between its 
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information needs and the information capabilities that are offered by the tools (Star et 
al., 1997). From a learning perspective, Kaasbøll et al. (2010) argue similarly that for 
users to develop information systems competence they need to master both aspects 
related to information needs, technology and work practices.   

In this paper we argue that objects can play important roles as information artefacts. 
Information artefacts, called “cognitive artefacts” by Donald Norman (1993), refer to a 
category of artefacts that are predicated on representations and abstractions. The way 
the representation is matched to the task is crucial for their utility. This goes both for 
finding the relevant information and computing the desired conclusion. As an example 
Norman (ibid., p. 57) contrasts different ways to organize flight time information into 
tables. Some layouts of the table require cognitive restructuring and additional 
computations, while other representations give a more immediate, experiential access to 
the information, where the desired conclusion (“which flight has the shortest 
duration?”) is available simply through scanning the diagram. This kind of direct 
interpretation, which Norman calls experiential cognition, is desirable as it involves less 
mental expenditure. “The form of representation most appropriate for an artifact 
depends upon the task to be performed. The same information may need to be 
represented differently for different tasks and with the appropriate choice of 
representations, hard tasks become easy” (p. 75). It therefore matters how information 
elements gets ordered into horizontal and vertical layers, what sequence and format is 
chosen, and whether elements like arrows, lines, color usage, emphasis is added in a 
helpful way. All tools are not similar, e.g. while simple lists are organized after one 
factor, matrixes provides the combination of two organizing principles. Also different 
kinds of graphical illustrations, e.g. pie charts, line graphs, bar graphs etc. are suited for 
specific and different informational purposes. The utility of different forms of 
representations of course also links with the human capabilities of the readers, which 
may vary. In general, there is a crucial difference between artefacts that offer surface 
representations (i.e. through a visible and physically accessible mode of working) and 
those who offer internal representations (where the mode of working is invisible and 
inaccessible). Norman uses the notion of affordances, and point out that “different 
technologies afford different operations. That is, they make some things easy to do, 
others difficult or impossible” (ibid., p. 106). Specific demands accrue if these artefacts 
shall constitute a shared work space, or facilitate cooperative work. Moreover, the 
artifacts need to provide permanence of memory, offer a high enough quantity of 
memory, as well as completeness, precision, and be updated, etc. in order to alleviate 
the humans of a heavy memory and computational load. 

Summing up, an underlying premise for many practice-based studies is that the relations 
of a tool to the practice of use is particular (Suchman 2000) and situated (Gherardi, 
2009; Nicolini, 2009; 2013). The actual playing out of activities in a location, with a 
given texture to the relationships, is the “site” of the practice (Nicolini, 2011), and 
change, organizing, meaning, coordination and learning are all present in practice 
(Huizing and Canavagh, 2011). Therefore, three core dimensions of our analytic 
approach to the study are: a) the practices in which we study the role of objects, are 
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situated, i.e. significantly shaped by the context, b) the relation between an object and a 
practice has evolved historically as participants have been seeking convergence and c) 
objects in practices may have become routine, taken for granted until a disturbance 
occur. Moreover, they are embedded into ensembles of other tools and practices, and 
therefore we claim that they have an infrastructural quality.  

3. RESEARCH CONTEXT AND APPROACH 
We will now describe the research context – the primary health sector of Tanzania with 
a focus on preventive health services (immunization). We then describe the research 
approach and how we conducted our data collection and analysis.  

The Tanzanian health care sector, the vaccination situation and the 
information systems in use 

This study has been conducted in Tanzania under the Health Information System 
Program (HISP) umbrella. This is a long-standing action research initiative which has as 
its primary goal to enhance the information use by health managers, planners and 
workers in different levels of the health sector of developing countries (Braa et al., 
2004; Braa et al., 2007). The aim is to strengthen national health management 
information systems (HMIS) through capacity building and providing open source 
software tools for data gathering, reporting and analysis. The District Health 
Information Software (DHIS2) is a national standard in Tanzania and it is used to 
process aggregate data at district, regional, and national levels. 

The administrative structure of the Tanzanian health sector is organized into five levels: 
national, zone, regional, district and facility levels. The national level is responsible for 
formulation of health policy and guidelines. The zone and regional levels’ main roles 
are to co-ordinate and support the regions and districts in planning and implementing 
the services, as well as conducting monitoring and evaluation. The district is the focal 
point for the implementation of the health policy and interventions. Its major role is 
formulating, carrying out and monitoring health intervention packages and quality 
assurance programs. Essentially the district team will supervise all health facilities. At 
the health facility level health facility management team will implement the health 
policy and interventions. The primary health facilities, dispensaries and health centers, 
are responsible for providing health services to the population. The service provision 
may also involve the community leaders in order to mobilize, educate and sensitize 
community members to receive facility heath services. 

In Tanzania, the mortality rate for children below five years of age is 54 per 1000 live 
birth.3 This implies that each year 45,000 babies die before they are one month and in 
total 157,000 children die before their first birthday. Child health depends heavily on 
                                                           
2 Software product from the HISP network 
3 In comparison the similar number in Norway is 3, United Kingdom 5, and 7 in the US. 
http://data.worldbank.org/indicator/SH.DYN.MORT 
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availability of and access to immunization, quality management of childhood illnesses 
and proper nutrition. The immunization activities are organized under the Reproductive 
and Child Health Section, as a donor-supported Expanded Programme on Immunization 
(EPI) programme that since 1975 has offered vaccinations to children across the 
country. However, not all children get immunized. For example, a survey from 2010 
showed that only 75 percent of children between 12 and 23 months were fully 
immunized, a modest increase from 71 percent in 2005 and 68 percent in 1999 (TDHS, 
2010).Tanzania is committed to achieving the Millennium Development Goals, out of 
which the goal no. 4 aims to reduce child mortality, goal no. 5 is to improve maternal 
health and goal no. 6 is to combat HIV/AIDS, malaria and other diseases, by the year 
2015. One of the operational targets to be achieved by 2015 is to increase immunization 
coverage to above 90% in 90% of the districts. In line with that, Tanzania has 
implemented the Reaching Every District (RED) strategy to improve immunization 
coverage, and in addition periodic supplementation campaigns are conducted every 
three years. The activities that we address in this paper, the health workers’ provision 
and documentation of vaccination services, are therefore subjected to a relatively high 
level of monitoring and supervision through reporting. 

The primary health facilities are provided with official information artefacts, such as 
tally sheets, patient cards, report forms and register books from the Ministry of Health. 
The facility-based recording of information help them organizes the service provision 
locally, as well as to generate regular reports to the district, regional and national 
authorities. In October 2012 some of these information artefacts were replaced with a 
redesigned version together with new guidelines for recording and reporting 
information. 

Construction of the research material 
This study was conducted in the Dodoma region in two districts namely Bahari and 
Bwawa4. Dodoma region is one of the poorest regions in Tanzania (TDHS, 2010). 
Despite several challenges for adequate health care provision in the region, the 
percentage of children under one year that were fully vaccinated was 93% for year 
2012. We got the impression during our fieldwork that the relatively high percentage 
were achieved by deliberate efforts, including active defaulter tracing systems5. 
Defaulter tracing systems are recognized and realized by various actors from regional, 
district, facility and community levels and aims at improving retention of patients in 
health programs such as HIV care and vaccination services. Table 1 provides an 
overview of the socio-economic context in the two districts. 

 

 

                                                           
4 The district and facilities are anonymized 

5 Procedures and tools that can enhance monitoring of patients who have dropped out of health programs. 
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Table 1: Overview of health and social welfare indicators in the two districts 
District Area 

(km2) 

Rural/urban Population 

(2012 
projection) 

Socio-
economic 
indicators 

Maternal 
mortality 

Infant 
mortality 

Health 
staff 
shortage 

Other challenges 

Bahari 8742 Rural 319 044 

 

Literacy 
rate 60 % 
(declining) 

Among the 
poorest and 
least 
developed 
districts 

33/100 000 live 
births 

(unreliable data 
because lack of 
information 
from 
community 
level)  

51/1000 live 
births 

(unreliable,  
lack of 
information 
from 
community 
level) 

49 % Nomad and 
pastoralist 
communities, i.e. 
migrating 
population 

Bwawa 2769 Mixed 552 135 

 

Literacy 
rate 84 % 

97/100 000 live 
births 

51/1000 live 
births 

35 % Weak 
coordination 
among 
donor/partners 
driven activities.  

 

This setting poses huge challenges for conducting adequate health work. We may thus 
argue that with the strategic importance for the problem our case represents a ‘critical 
case’ (Flyvbjerg, 2012); if the health-workers devise tools and practices that work in 
this resource-constrained context, it can potentially also work elsewhere. The critical 
and central role of the information artefacts and their relation to the context makes this 
context a uniquely illustrative setting in which to see the practical significance of the 
understanding that we seek around the pivotal role of objects in organizing. 

Two public health facilities which offered child healthcare were selected in each of the 
districts; one health centre and one dispensary. Data collection was conducted mainly 
by the first author in multiple site visits between August 2011 and April 2013. We have 
employed a qualitative research strategy utilizing ethno-methodological ethnographic 
(Blomberg and Karasti, 2012) field methods. Ethno-methodologically informed 
ethnography helps researchers to understand and describe practice by foregrounding 
how practitioners accomplish practices through situated resources (Nicolini, 2013, 
p.221). This includes open ended (formal) interviews, participant observations together 
with concurrent in-situ interviews (Jordan and Henderson, 1995), as well as document 
(artefact) analysis.  

Ethno-methodological ethnographic inspired observation involved participant 
observation in four facilities during health services provision focusing on how they use 
information artifacts while offering health services. The total number of sessions of 
observation in all facilities was 90 which ranged from three to seven hours. The 
individuals that we observed consisted of 16 nurses, 6 doctors, 1 health officer and 5 
village health workers, all of whom were working with child health. We also conducted 
observations at community level by attending 4 events regarding vaccination services. 
In both facility and community levels, our role altered between observer as participant, 
and participant as observer (Bryman, 2008).  
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During the observation we performed in-situ interviews (Jordan and Henderson, 1995). 
We also conducted 10 individual and 2 group interviews to community leaders. The 
theme for the interviews was the reasons for information practices observed such as use 
of improvised artefacts and recording and tracking tasks. The interviews were also 
conducted with immunization, health officers and program coordinators at regional and 
district levels. The duration of interviews ranged from 30 to 90 minutes. In total we 
conducted 20 interviews with 8 Reproductive and Child Health coordinators (RCH) at 
district level, 4 interviews with 2 health officers and 3 interviews with 2 information 
systems officers. We also conducted 6 interviews with 4 RCH coordinators at regional 
and zone levels.  The theme of our interviews, both with zonal, regional and district 
officials, was the essence of defaulter tracing practices, and its relations to information 
work practices at the facility level. 

A diary was kept during the entire fieldwork in order to document the data collection 
process. In addition, notes were used to document the ethnographic study. Some 
conversations occurring during participant observation were recorded and later 
transcribed as extensive field notes. Both English and Kiswahili were used in the field 
notes. The ethnographic study was conducted in Kiswahili, since it is the most-used 
language in Tanzania. Later, the notes were translated into ethnographic description in 
English.  

Artifacts reviewed included children cards, antenatal cards, defaulter lists, children 
registers and other tools which are used for interaction between facility and community 
(such as village registration system and the village health workers’ notebooks).  

The empirical study was approved by University of Dodoma’s Research and Publication 
ethical committee. Ethical concerns were kept in mind during fieldwork, for example, 
through gaining written permission prior to the fieldwork from both districts managers, 
and obtaining oral consent from health workers prior to conducting interviews or 
observations.  

Data analysis strategies 
Data have been analyzed by using qualitative techniques (Miles and Huberman, 1984; 
Bryman, 2008; Walsham, 2005). Notes were taken during participant observations, 
informal conversations, and document analysis and later transcribed as expanded field 
notes. These transcribed field notes were read through several times to obtain a sense of 
the whole and of the theme of changes to the information artefacts.  

For the first level of analyses, we prepared an “ethnographic description” (Emerson et 
al, 1995) for each facility in order to understand the specifics of its situation, the 
contingencies and the reasons given for the health workers’ adaptation of the 
information tools. In the second step, we identified the roles of information artefacts in 
each facility according to the framework provided by Nicolini et al. (2012).  We then 
compared the roles across facilities and noted that the roles are situated and affected by 
the information infrastructure of the place. 
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There are two limitation of the study. Firstly, our findings are drawn from four facilities 
only out of 107 health facilities in the two districts; the reasons being the difficulties of 
conducting multiple ethnographic studies at the same time. Secondly, we were not 
present at all the times in the facilities; our findings are based on the participant 
observations which were conducted only during the visits to the facilities. However, the 
strengths of our study are that, the findings have been discussed with health workers of 
different levels of the health sector; health facilities, district, regional and zone levels.  
In addition, we have observed the fields from different types of health care provision 
(health centre and dispensary and in rural and urban geographical settings) and the 
fieldwork had been conducted for a long time. Also, comparing the findings to practice 
based perspective discourse, makes it possible to transfer the contribution and 
implication to other health information system researches.  

 

4. IMMUNIZATION INFORMATION PRACTICES, ARTEFACTS, 
CHANGES AND CHALLENGES  
First we describe the general information flow and activities around the immunization 
activities, and then the activities that specifically address the children which do not 
receive the scheduled vaccinations (defaulters). Our analytic interest is in this practice 
of defaulter tracing, which consist of several sub-tasks. The health workers need first to 
identify defaulters and then trace them in their home. The outcome (whether the child 
was found and vaccinated or not) must be documented and reported to the facility. We 
describe first how defaulter tracing was done in the beginning of our study, and then 
how it was done after changes to the information tools that the health workers used in 
October 2012, and finally after new vaccines were introduced in January 2013.  

4.1 Organization of Information Practices around Immunization services 
before October 2012 

Children would be enrolled into child health programs when they were six weeks old. 
On the first visit, the nurses would create a child health card to be kept by the child’s 
carer (the card is called RCH1) with e.g. vaccination information and the time for the 
next appointment. In addition, the nurses would enter information for this particular 
child into one row in the facility-based children register book. The nurse would enter 
this on a page where the name of the street or hamlet of the child’s residence was 
written on top.  

The information in the register book was updated on every visit of the child (up to five 
years of age), and was used both to generate the monthly reports to the district level and 
for tracing defaulters. To identify defaulters, nurses would scrutinize the records to 
determine if children were overdue in their vaccination schedule. They would make 
notes about defaulters on a paper slip, where they wrote the name of the child and the 
mother, the street/hamlet and the vaccination(s) not received. Then sometimes the 
nurses would conduct home visits, or community health workers and community 
leaders (whose name was written in the register) would be involved to search for the 
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defaulters. If they were found, the outcome could be that they did receive the service, 
they could have received the service in another facility (documented in their RCH1 
card), or they may have migrated or were deceased. Information about this outcome was 
included as comments in the register. 

Clients move between facilities for multiple reasons, and health workers recorded 
information both about residents and non-residents within their residential population 
area. Even though they were not required to report on non-residents, and coverage was 
only calculated related to the residential population, they had to account for vaccination 
usage and needed to document also the non-residents that received services. When we 
started our study in 2011, they did this on a separate page in the register book or in a 
different register (in the facilities that had many non-residents). However, the tracing of 
defaulters was focused on residents. Here we see that the multiple practices intersect 
and shape the usage of the information artifacts: recording, tracing defaulters, reporting, 
resource management, and improving vaccination coverage. Thus information artifacts 
such as the child register have multiple roles and a multitude of artifacts play together. 
While the health services offered to children encompassed vaccination, vitamin A 
provision and weight monitoring; the tracking of defaulters were done only for 
immunization services. Two health workers had the following to say regarding tracing 
defaulters activities:  

“We trace defaulters only for immunization services because for other services we do 
not have their information” (informant 1).  

“In reality we are supposed also to track stunting and underweight children and those 
who have not come for subsequent immunization services. But we cannot know who is 
who, because after measles vaccination, information is registered in the card which 
mother goes with and not in the register which remain in the facility” (informant 2).  

The excerpts from health workers show that the design of the register afforded some 
usages and not others. The next section presents our observations of how these practices 
changed when there was a change in the official system.  

4.2 Introduction of new register books and vaccines  
During 2012 the Ministry of Health implemented a new version of the national health 
management information system where both procedures (guidelines) and information 
tools were changed. Also, the Ministry of Health introduced new vaccines (Rotavirus 
and PCV13) in January 2013.In the Dodoma region new registers were introduced in 
facilities from 1st October 2012. The new children register now contained more 
information than before. The layout of the register indicated that client information 
would no longer be organized street/hamlet wise, but be recorded sequentially. This 
implied that there would be no separation between residents and non-residents, and that 
the clients on a certain page would not necessarily have the same residential address. 
For instance, the area of residence and the name of the street/hamlet leader, which 
earlier were written on top of a page; was now supposed to go into a new column. The 
rationale for mixing residents and non-residents was to improve reporting procedures as 
explained in the following comment:  
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 “In training of new system we were told that the new practice would improve unique 
registration within the facility. Hence it will facilitate the process of determining total 
number of children registered at any time by looking the last registration number 
instead of aggregating” (informant 3 at district level). 

Facility one is situated at the heart of town; near the commercial center and with good 
access by public transports. This facility was one of the busiest facilities in town and 
could serve 150 children per day. Most children were non-residents, and the staff had 
previously collected information in two register books, one marked “residents” and one 
marked (outsiders). When we visited the facility in the end of December 2012; there 
were complaints from the health workers about the new registers. The format of the new 
register stipulated that residents and non-residents would be collected together, 
however, with a high number of non-residents this made the required calculations 
difficult: “We have few clients since most buildings in our catchment area are for 
commercial or official use”. Most of our clients are outsiders. Look at vaccination 
report for December 2012, how can you extract information for residents in group of 
more than 300 clients for BCG?”(Informant 4) “Now hamlet name and hamlet leaders’ 
information is supposed to be recorded into one cell. The space is too small” (informant 
5). It seems that there was an intention to change the tool: “I went to store but there 
were no spare children register. We are waiting when there is new spare register, we 
would move back to ‘insiders and outsiders’ data recording which would facilitate 
tracing defaulters” (Informant 6). In the next field visit in January 2013, the facility had 
started to document in two registers again, one for residents and another for non-
residents. 

When the new vaccines were introduced in January 2013, this facility introduced a 
separate register book for recording these vaccines. This implied additional work of 
entering the child’s name into another register book. 

Facility two is located in the outskirts of town. Previously, the registration had 
happened in one register book, with one page allocated to each street and one page 
reserved for non-residents. This facility was challenged with problem of achieving 
immunization targets:  

“We have problems with achieving the immunization target. One of the reasons 
is that, the targets set by district from census are higher than reality (Facility In-
charge). 

A similar comment was given during the interview by one district coordinator: “Among 
the facilities who are not achieving their vaccination immunization targets are Maji and 
Kisima. I think they share common problem that clients could move to other facilities” 
Because of the awareness of the requested immunization coverage, tracing of defaulters 
was a strongly institutionalized practice. When the new register came, the nurses (in 
consultation with facility management) changed the register format immediately. In 
order to support defaulter tracing practices, the use of the register followed the old 
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practice, i.e. the street name was put on the top of a page. The new column intended for 
street name and leader was used to record street or hamlet leader’s name only.  

When the new vaccines were introduced in January 2013, this facility changed the way 
they used the existing register. They stopped recording hamlet name and leader in the 
column intended for this, and used the space for recording new vaccines instead. One 
health worker commented that “we know the names of our hamlet leaders”, and we 
could also observe the list of hamlet leaders displayed on one wall in the facility.  

Facility three is one of the biggest facilities in the Bahari district and it is serving 
Mabwawani village. In most cases the children that attended were from the village. The 
facility had developed its own information infrastructure, which consisted of local pre-
prepared clinic schedules, facility daily meetings and RCH facility reports.  

The facility had organized its clinic schedule streetwise for the purpose of managing 
client workflow, predicting the workload, and as a way to trace defaulters on a daily 
basis. After the new registers were introduced, the use of the old registers stopped. One 
day the first author overheard the following conversation which took between two 
health workers during vaccination services: “What about follow up? We are not telling 
clients to inform defaulters”. “In the new registers addresses are mixed up. There is the 
additional task of searching then announcing to the clients from a certain street”. Later, 
around two months after the change, one nurse commented to us the following:  

“Today it was internal supervision for data management. We noted in the 
meetings while examining each page for the register that some children had 
defaulted and follow up had not been done. It was discussed that it is because 
clients are mixed across streets. We have decided to continue using the old 
registers because it is easier to search and hence make follow up using clients” 
(nurse). 

The facility stopped using new register and moved to back to using some unused pages 
in the old register book. However, health workers were worried what would happen if 
district supervisors will come. In order to balance the requirement to use new register 
and tracing defaulters, in January 2013 they moved back to new registers but changed 
the format. They transcribed all data registered in the old books into the new register but 
it was entered into the register in a one-page-per-street format. 

When the new vaccines were introduced in January 2013, the facility introduced a 
separate register for recording rotavirus and PCV13 vaccines. However, after a while 
the health workers in facility three found that it was tedious to record in multiple places, 
and in March 2013 they decided to use the “Remarks” column to record new vaccines in 
order to record in only one place. 

Facility four serves the clients of Mabwepande village and most clients are residents. 
The facility has organized the children register into pages which are allocated to streets 
and one page for non-residents. Also here defaulter tracing practices were very much 
institutionalized, drawing on the assistance of community leaders. One time we 
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observed the village executive officer requesting names of defaulters, and when we 
inquired about this he said:  

“I usually ask names of defaulters and afterwards I send SMS to hamlet leaders 
who will trace the clients. Or I can give names to community guards to pass to 
hamlet leaders. I started this behavior two years ago because previous district 
commissioner wanted me to give frequent reports about education, health and 
other activities. Now it has become one of my duties”.  

In contrast to the other facilities, this facility used the new registers as intended and had 
not attempted to change it during our period of study (until April 2013). This might be 
because the facility receives few clients. For example in the new register there were 
only 23 clients from October to December 2012 and 40 registered clients from October 
2012 to April 2013. With few clients it was easier to search for and identify defaulted 
clients, even with the new format. We observed nurses twice when they were searching 
for clients. However, though there were few clients on just one page of the register, one 
nurse erroneously termed someone as a defaulter while the date was not yet due. 

For the new vaccines, also this facility used the ‘remarks’ column to record the new 
vaccines, which they had learnt from the nearby facility three’s practice. 

5. ANALYSIS 
In our study we have followed how practices of information recording and defaulter 
tracing change across time and space together with the local information infrastructure. 
In this section we will compare findings across the cases and discuss how they were a) 
situated, i.e. related to the features of the context, b) how they showed a temporally 
evolving trajectory as the participants sought to achieve convergence, and c) how they 
had an infrastructural quality in that they were part on a heterogeneous, underlying, 
supporting substructure for work.  

5.1 Situated nature of objects and practices  
The contextual differences between the facilities shaped their information needs. The 
two health centers (one in each district) had a high number of clients compared to the 
two dispensaries, which served a smaller population. With a low number of cases to 
monitor, less sophisticated techniques can be used than when the numbers are higher. 
Hence, one would expect that the practices differ between these sites. In addition, the 
social cohesion and demographics of the residential population area had an impact both 
on how the service provision was organized, on how big a problem defaulting was, and 
on which means were available to address it.  

In the rural areas, neighbors who lived in the same vicinity would know each other, and 
when they were called on the same day and time, the health workers could therefore ask 
the group about the whereabouts of the mother or child that did not show up. This is in 
contrast to the situation in the city where the health workers could to a lesser degree 
assume this knowledge to be present. Consequently, there were good reasons for not 
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attempting to do defaulter tracking the way they did in the rural areas. Meanwhile if we 
acknowledge how practices and objects are culturally, socially and historically situated 
(Nicolini et al., 2003; Nicolini, 2013) we should not take for granted that it is sufficient 
to just draw a distinction between city and rural areas. When looking closer at the case 
we actually find that the rural population in this district would regularly migrate to other 
locations during the sowing and harvesting seasons, so defaulting was in itself a larger 
problem than it was in the city. Needless to say clients were also moving in the cities, 
but in such cases mainly on a permanent basis rather than for shorter periods of time. 
They would therefore then belong to other facilities. Moreover, when the health worker 
relied on the local authorities, such as a street leader or village head, to trace defaulters, 
these officials would posses more power in the rural than in the city context. Hence 
being part of fairly similar practices in different contexts had different effects in our 
study. The location of a facility (the accessibility by public transport) impacted also the 
mix of clients, whether they would be mainly residents or non-residents. 

5.2 Evolving design of information artefacts to achieve convergence 
The issues mentioned in the paragraph above all impacted the information needs of the 
health workers. When we started our study we observed that they had modified the 
official information artefacts according to their perceived information needs. This 
illustrates that a process of seeking convergence (Star et al, 1997) between the 
information needs of the practice and the informational affordance of the artefact, had 
happened. When the health authorities introduced new information artefacts and 
guidelines in October 2012, we could observe how the health workers reacted to this 
change of their established practices. For some (the small facilities with few clients) the 
changes to the format and layout of the register books were not perceived as a problem 
– they could maintain their practice in either way. For other facilities (refer the case of 
facility one and three), the change constituted a disturbance that triggered a process of 
seeking new convergence. This implied a “re-tooling” of the practice, where new ways 
of organizing information was employed. When the official tools were changed, some 
health workers would comply with the new requirements, and then modify them as they 
discovered that it undermined their practice, while other modified the tools 
immediately. This illustrates that the process of emerging information tools have a 
temporal nature, and that one needs to apply a historical sensitivity to the analysis of 
such processes. The specific nature of this process depends on the contextually shaped 
information needs as described above, as well as the resources available to the workers 
(for instance whether they have access to register books, know the community well etc.) 

The findings also show that each facility has learned how to organize its information 
management using information artefacts which support situated concerns. It is a form of 
experiential learning (Holmqvist, 2004) acquired through working. For instance, facility 
1 had learned that information tasks are easier with a separation of insiders and 
outsiders. Facility two has learned that the previous information organization helped to 
track clients. Facility three had learned how to use informal information artefacts to 
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support the official information tools in order to organize work. The practical skills are 
recognized by members of the facility and it aims at making work being accomplished.  

5.3 An Infrastructural Lens on the Role of Objects 
If we take an infrastructural lens on the information artifacts in use, we see that they 
could work in the background until a disturbance occured, after which they were 
foregrounded. The breakdown that occurred when the artefact changed pointed to the 
taken for granted nature of it, which is typical for an infrastructural resource. Another 
feature that this lens helps us see is that they are not standalone entities, rather they 
work together with other surrounding artefacts. For instance, since a list of hamlet 
leaders’ names hung on the wall, the health workers didn’t need to register it in the book 
and could use the space for something else. The tools are serving multiple purposes, 
both the health workers primary work of providing services in a routine way and 
specifically the task of tracing defaulters, and the secondary purpose of reporting 
information to the authorities. The information demands for the defaulter tracing were 
different from, but not incompatible with the information demands from the other two 
practices (documenting the service provision and reporting). Some layouts of the 
information tool facilitated this, others not. The information artefacts that support a 
multi-purpose information infrastructure must themselves support multiplicity.  

6. DISCUSSION 
In the previous section we described three dimensions about some of the findings across 
the cases. By doing so we look at how objects as information artefacts play an important 
role in organizing activities and practices. The earlier works on objects focused how 
boundary objects succeed in maintaining coherence across multiple social worlds. The 
focus was in other words on how such objects enabled them to overcome what Carlile 
(2002) describe as semantic boundaries (Swan et al., 2007: 1829). By taking a practice-
based approach to objects the contribution from Swan et al. (2007) was to show how 
object also enable collaboration across other types of boundaries, even in cases where 
the actors have different interests. In our study we have to a lesser degree looked into 
the politics around these objects, even though we observed as mentioned in the previous 
section, that in some settings a difference in status between the actors that handled the 
objects. 

Nicolini et al. (2012) provides a very useful overview of how different theoretical lenses 
enable us to understand objects; activity theory, epistemic objects, boundary objects and 
material infrastructure. In our case the objects that we have studied did not play the role 
as epistemic objects motivating the different actors to collaborate to generate knowledge 
and triggering innovation. We are instead more concerned with how tools worked in 
order to support the practice of immunizing children in a resource constrained setting, 
and in particular how they worked as infrastructures. In line with Nicolini et al. 
(2012:13) we find it likely that objects take this role in cases “when boundaries are 
uncontested and fall into the background”. In our study we found that: 
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i. The local context varied among the different facilities in terms of challenges, 
involvement of community leaders, district supervision, and clients’ behaviour. The 
objects’ roles were shaped by the alignment with these contextual factors. Hence, 
there is convergence (Star et al., 2003) between multiplicities of roles, the nature of 
facilities or boundaries existing within particular facilities and its information 
infrastructures. These infrastructures are heterogeneous networks where objects are 
not only connected to other objects, but also to routines, resources, skills and so 
forth, spanning beyond the local, both in time and space, exemplified in our case 
with how schemes and books were produced by the government. 

ii. There is a relationship between the multiplicity of roles the object has to perform in 
certain context and the change process of that object. The objects could be enacted 
due to conflicts between different roles the artifact have to perform. Sometimes 
there was tension between recording, reporting and tracking activities, and changes 
were done in order to resolve the tensions. This is similar to Lindberg and Walter 
(2013) who argue that objects are enacted in the organizing process, when action-
nets are formed and that new practices could be established in the organizing 
process.  

iii. The multiplicity of roles the object has to play can change over time, as there are 
changing contextual concerns or other supporting tools in the information 
infrastructure. If the ability of an artifact to perform its multiple roles is hindered, 
this is a trigger to action (changing the usage of the object). This is in line with 
Lindberg and Walter (2013) who argued that organizing as the construction and 
maintenance of action-net. 

We see that a core demand to the information artefacts were that they should present 
actionable information. To analyze the way the artefacts succeeded or failed in this 
required a more granular attention to the material qualities of the artefacts: how the 
layout, the organizing principle of tabulation, in other words the ‘information 
architecture’ of the tool itself was changing. This interrelated in different ways with the 
practice in which the health workers were using the tools. As we recall from Norman 
(1993), artefacts could have different types of representations ranging from offering 
surface representations to those that offer internal representations. These artefacts 
should contain enough quantity of memory and be precise enough to help those using 
them. We observed that some of the changes of the tool had such consequences as to 
shift the ‘computational load’ of identifying defaulters that the practice of tracing them 
temporarily stopped. Moreover, any practice is also situated, and the actions with and 
on an object, were shaped by the local contingencies of action. Some of the adaptations 
were temporary and local, while others were shared across context (learned). In some of 
the facilities, the health workers offered the tools extensive explicit attention, meaning 
that was usually was secondary or even tertiary objects, changed into primary objects of 
attention. 

A central observation is that objects’ enabling and limiting characteristics are important 
in the organizing process. The study was conducted within a larger initiative where 
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computerization of the health management information system was an aim (both from 
donors and ministry of health), and the study has implications for design and 
implementation of health information systems in Tanzania. The current information 
tools in primary health facilities were all paper-based. Health workers were able to 
change the tools to fit organizing of activities due to paper technology characteristics. 
Paper offers certain possibilities; such as malleability, low cost and relatively high 
availability (Sellen and Harper, 2003), while its constraints are related to the limitation 
with respect to searching and storage. The changing of these tools to fit the work 
practices does not require novel skills, but draw on the skills acquired during the work. 
With computerized systems, the possibilities of artifacts would be different, related to 
display, searching, shareability and storage. However, a limitation of computer based 
technology is that it requires special skills to manipulate the technology; skills which 
reside with information technologists and not with practitioners. The message from this 
paper, to emphasize the material form of core information tool and the impact this has 
on modifications and improvements, is crucial in order to temper such computerization 
efforts. 

7. CONCLUSION 
Here we have studied information artefacts that play a significant role in enabling or 
constraining what the first line health workers can do related to follow-up of defaulters. 
Our case analysis has demonstrated the co-constitutive nature of artefacts, context, 
practices and organizational forms, and it contributes through shedding light on how the 
organization of work can be crucially dependent on information artefacts and the 
multiple and temporally shifting roles they play in situated practices. We have also 
argued that in order to understand the health workers’ actions and adaptations of the 
tools, we needed to work at a level of empirical granularity that to date has been fairly 
uncommon in organizational studies. More specifically we needed to understand the 
changes of the layout of a page in the register book, and chose to utilize Norman’s 
concept of experiential or explicit computation to explain why one layout worked better 
than the other to support the practice. We also aim to contribute by indicating how 
objects as part of infrastructures are not only something that becomes visible when there 
no longer are challenges, but can be a visible part highly connected to heterogeneous 
networks of objects, routines and practices. Changing the ways objects are part of 
organizing activities can also have implications for roles and status of the actors 
involved, and how such processes evolve is an area that could be further investigated.   
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