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ABSTRACT 
This paper aims at an extended understanding of the 
design facilitators' role, here implementation mediators, 
in participatory design practices. In reflecting 
connectedness between use and design in a distributed 
open source software design practice, a particular focus is 
devoted to the implementation mediator’s interaction 
between local users, global software developers, and local 
designers who are geographically distributed, possess 
different technological skills, and different work 
experiences. The implementation mediators’ insights are 
useful in the design of large information systems that 
involve distributed actors. A maternal and child health 
setting in Tanzania was the case in this study. An 
ethnographic study involving interactions with global 
developers and participative activities in local health 
practices were conducted. In addition, mediators 
connected local and global designers to configure a 
computer system for a particular context; configured 
participation, involving health workers in designing 
practices. We present the role of the implementation 
mediators and its related participatory activities by using 
the notion of design-after-design. We also highlight the 
challenges which could face implementation mediators in 
distributed participatory design activities. 
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Distributed Participatory Design, Implementation 
Mediators, Design-After-Design, Health Information 
Systems 

ACM Classification Keywords 
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INTRODUCTION 
This year’s conference call inspires reflections on 
connectedness. We have chosen a case undertaken in 

Tanzania – an activity within the Health Information 
Systems Programme (HISP) (see e.g. Braa and Sahay, 
2012) to discuss the connectedness between design and 
use. Specifically, we will do this by turning to Pelle Ehn 
(2008, p.96) and his discussion of ‘design for use before 
use’ and ‘designing for design after design’. Certainly, 
Participatory Design (PD) projects and scholars have paid 
attention to what happens after a system or service has 
been designed and implemented; that is, in the continuity 
of design-in-use. This had been already discussed in the 
1990s when PD researchers extended the design process 
with the inclusion of activities performed in use (see e.g. 
Henderson and Kyng, 1991). However, Ehn (2008, p. 96) 
is more explicit in his focus on design-in-use and he 
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 to postpone some design 
decisions to design-in-use is Bratteteig et al.’s (ibid) 
suggestion to deal with the transformation.  

In reflecting the connectedness between design and use- 
´design-after-design’, the focus is on the role of the 
design facilitator or the implementation mediator1 (Braa 
and Sahay, 2012). Design facilitators have been discussed 
in previous PD research e.g. the facilitator’s  role in 
future workshops (Kensing and Halskov, 1991), the 
ethnographer as a facilitator to enable dialogues and 
collaboration (Blomberg et al., 1993), and design 
facilitators in situated participating practices (Light and 
Akama, 2012). The implementation mediator is also a 
design facilitator who supports and enhances 
participatory activities. Both Puri et al. (2009) and 
Titlestad et al. (2009) assert that, in distributed 
participatory design approaches, implementation 
mediators’ roles are crucial to enable participation at local 
levels and to make interventions at global level. The 

                                                        
1 E.g. Latour (2005) has used the concept mediator. 
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implementation mediators’ role in distributed PD projects 
is reinforced by Braa and Sahay (2012, p. 247) who 
emphasize that whether the design is considered to be 
participatory or not ‘will depend on how implementers 
mediate requirements between users and core 
developers’. Thus, the implementation mediator has been 
recognized as crucial in distributed participatory design 
activities. However, previous work has a limited focus on 
what implementation mediators do in situated design 
practices – local and global, or the challenges that they 
face in these practices (see Titlestad et al., 2009; Braa and 
Sahay, 2012). This motivates a focus on this actor when 
reflecting on their connectedness, activities, and 
challenges.   

Thus, in this paper we want to elaborate on the 
implementation mediators’ connectedness, activities and 
challenges which they face in distributed participatory 
design settings. We build on previous PD research with a 
focus on design facilitators especially Light and Akama 
(2012) focus on design facilitators’ situatedness. The 
focus in this research has been on ‘designing for use-
before-use’ (Ehn, 2008). 

Light and Akama (2012, p. 62) characterize design 
facilitation as a continuous process which cannot be 
foreseen. In situ decisions assert that designers have to 
change their actions when they interact, observe, and 
make things with others, through reflection-in-action 
(Schön, 1983). Thus, we extend both the discussion of 
implementation mediators and Light’s and Akama’s 
discussion of design facilitators in that we also include 
the facilitators’ activities in design-in-use or with Ehn’s 
(2008) notion ‘designing for design after design’.  

The rest of the paper is structured as follows. In the next 
subsection the literature review is presented, based on 
participatory design aspect of being a continuous and 
evolutionary process. Sections three presents the research 
setting and the approaches. The work practices, 
participative activities, and the implementation 
mediators’ roles are presented in section four, followed 
by the analysis and associated discussion. Last, the 
conclusions are presented.  

PARTICIPATORY DESIGN – A CONTINOUS AND 
EVOLUTIONARY PROCESS 

Emerging PD Practices 
The germ of today’s participatory design community, 
with scholars from different disciplines and with a range 
of professionals, was planted in the Scandinavian 
countries in the late 1970s (Bødker et al., 2004; Kensing 
and Greenbaum, 2012). Participation, with its theoretical 
roots in political economy, democracy, and feminism 
(Kensing and Greenbaum, 2012, p. 31), is foundational in 
PD. Situatedness and mutual learning are other core 
elements included in PD (ibid, p. 33). New technologies 
and application areas other than organizational have 
affected PD and its transmission to a diverse community. 
Community-based participatory design (DiSalvio et al., 
2012) and distributed PD, e.g., in the Health Information 
Systems Programme (HISP), are examples of PD as an 
evolving body (Braa and Sahay, 2012). Participative 
methods or tools also reinforce PD’s evolution and use in 
a range of contexts (Brandt et al., 2012).  

A focus on participative methods has contributed to PD 
and its body of knowledge. Light’s and Akama’s (2012) 
exploration of the design facilitator’s role in participatory 
practices is another. With two different cases, they reflect 
on the interplay between the design facilitator, the 
participants, values and choices, and the methods. Light 
and Akama (ibid, p. 69) argue it is necessary not only to 
pay attention to how methods matter but also ‘how 
designers practice participation‘. Further, design 
processes are always situated somewhere (Suchman, 
2002) and reflections-on-actions also need to be situated 
in its particular setting. Here, the case is located in 
Tanzania, included in the HISP global network. We will 
therefore use the notion implementation mediator as the 
facilitator of participative design practices. This actor has 
been identified as important in distributed participatory 
design activities (Puri et al. 2009; Titlestad et al., 2009; 
Braa and Sahay, 2012). PD’s development and its use 
also in distributed settings motivate a focus on the 
implementation mediator as a design facilitator in 
participative design practises.  

PD in Health Information Systems Programme (HISP) 
The very start of the South-South-North collaboration, 
HISP started in South Africa in 1994–5 (Braa and Sahay, 
2012). Braa and Sahay (2012, p. 236) describe HISP as a 
kind of global network that includes research, 
development, and actions in the field of health 
information systems for the Global South. The seed for 
the global network was thus sown in South Africa in a 
joint project with public health workers, activists, and 
researchers. The embryonic HISP plant was also infused 
with Participatory Design through the researchers and 
their roots in the Scandinavian PD tradition and action 
research. The collaboration set up the design of the 
District Health Information System (DHIS) to enhance 
the information-use behaviour of health managers, 
planners and workers in the health sector of developing 
countries by strengthening the local professional capacity 
for the development of sustainable HISP (Braa et al, 
2004).  

HISP was established in South Africa in close 
collaboration with health workers building on PD’s core 
elements: e.g. empowerment. The design team was 
located in South Africa until 2004 when the leadership 
was moved to the University of Oslo, Norway. The 
distributed collaboration on both a global and a local level 
continued after the re-organization (Titlestad et al., 2009).  
The first phase of PD’s impact on HISP was followed by 
piloting and networking participatory design (2000–
2006), and participation in design in a web-based 
environment (2006–10 onwards). Participatory design has 
also enabled HISP’s political aim to also try to obtain an 
equal health service in the Global South (Braa and Sahay, 
2012). The third phase in the PD–HISP relationship is 
characterized by a move to networked application with an 
increased number of actors. It was impossible to involve 
all the people who are going to be affected by the new 
system and, due to this the implementation mediators 
became the crucial bridge between global DHIS 
developers and health workers. Thus, they play an 
important role in whichever local practice is in focus. 
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Although HISP is a global network, there is an essential 
need for local design interventions to avoid falling back 
to discourses where design is performed from nowhere 
without understanding of local work practices (Suchman, 
2002). The study reported in this paper can be located to 
the third phase. 

RESEARCH SETTING AND APPROACHES 
Health Information System Programme (HISP) is the 
setting of the study with its District Health Information 
System (DHIS). The DHIS system with its DHIS Tracker 
module and the case including ethical considerations will 
be presented in this subsection. 

District Health Information System (DHIS) and the 
Tracker Module 
The District Health Information System (DHIS) was 
designed and deployed in 1997 in South Africa (Braa and 
Sahay, 2012). Aggregated statistical health data to 
support health information management is the main 
purpose of DHIS. Over the years, the first version of 
DHIS has gradually been developed but, in 2004, a 
development team located in Oslo started on a new 
version, DHIS 2. Hence, the DHIS 2 platform is the 
health management information system which is in use in 
40 countries and by even more organizations across four 
continents. In the DHIS software 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 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 programme service 
deliveries to beneficiaries, as part of the name-based 
component of DHIS2.  

The design of the DHIS is a collective work, with 
designers located at the Department of Informatics, 
University of Oslo, and in developing countries. The Oslo 
team designs the DHIS’s core functionality, which is then 
customized by each country’s designers.  

The initial version of the DHIS Tracker module was 
designed by the Oslo team by using experience from an 
Indian team. The purpose of building the system was 
strengthening institutional measures in order to increase 
immunization coverage, pregnancy tracking, and home-
based care (Gizaw et al, 2012). The other purpose was to 
improve the quality of aggregated data by improving the 
quality of facility-generated data. For instance, one of 
DHIS trackers’ core functionalities is related to the 
features for creating health programmes and then tracking 
clients who are overdue in the programmes by using 
mobile phones. These features are generic and need to be 
put into the use context for certain type of programmes 
such as tuberculosis, antenatal, children or HIV/AIDS, 
according to health guidelines of a certain country. The 
DHIS tracker system has been deployed to countries such 
as Guinea-Bissau, Malawi, Tanzania, and Uganda.   

Maternal and Child Health Settings – the Case 
The study had been conducted in maternal and child 
health settings in the Kisima2 district in Tanzania, which 
is characterized to be of rural type. The DHIS aggregate 
system is a national standard in Tanzania and it is used to 
process aggregate data at district, regional, and national 
levels. The future plans of HISP Tanzania are to extend 
the use of the DHIS to the facility level. 

The first author has studied information practices in 
maternal and child health care settings, in particular 
defaulter tracing practices. Defaulter tracing practices can 
be defined as information activities that can enhance 
monitoring of patients who have dropped out of health 
programmes. Further, the defaulter tracing systems are 
common in HIV-related programmes (see e.g. Fraser et 
al., 2007; Mwatawala et al., 2012) and it mainly includes 
tasks of identifying and tracing defaulters.  

Health workers’ information practices in the two health 
facilities were studied between August 2011 and 
December 2013. An ethnographic approach was 
employed to understand the work practice with an aim to 
inform the design of the DHIS Tracker Module. In the 
two facilities, 33 and 17 participant observation sessions, 
respectively, were conducted. The DHIS Tracker system 
was implemented, beginning in November 2012. The first 
author was part of the implementation mediators’ team; 
together with two MSc students from the University of 
Dar Es Salaam who joined the implementation in 
November 2012. We use the period of implementation 
from November 2012 to April 2013 to understand design 
issues and related activities, such as training, installation 
and evolution of the DHIS design. In April 2013, 10 
focus group discussions were held, involving health 
workers in the implementation of the DHIS tracker 
system. 

The implementation facilitator (first author) had various 
interactions with the DHIS core developers at the 
University of Oslo from August 2012 to December 2013. 
She has participated in mailing lists, group discussions, 
and workshops. This has enabled her to gain an 
understanding and also to suggest changes to the DHIS 
tracker module. In addition, she interacted with three 
coordinators of the DHIS tracker development and had 
about 9 informal interviews about the change of the DHIS 
tracker’s design. 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.  

A diary was kept during the entire implementation 
process in order to document it.  In addition, notes were 
used to document the ethnographic study, training and 
discussions. Both English and Kiswahili had been used in 
the field notes. The ethnographic study, training and 
focus group discussion were conducted in Kiswahili, 
since it is the most-used language in Tanzania. Later, the 
notes were translated into ethnographic description in 

                                                        
2 An acronym, in order to respect the health workers’ confidentiality. 
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English. The interaction with the global team was 
conducted in English and in some cases it involved 
written documents such as emails, power point 
presentation and mock-up. 

Ethical Considerations 
The research proposal was submitted and approved by 
University of Dodoma’s Research and Publication Ethical 
Committee in July 2011. Ethical concerns were kept in 
mind during fieldwork, for example, through gaining 
written permission prior to the fieldwork from the district 
health administration, and obtaining oral consent from 
health workers prior to conducting interviews or 
observations. 

The first author’s various and overlapping roles – 
ethnographer, researcher, facilitator, and trainer have 
ethical implications. We include situated expertise and 
the ethical stand in PD as our companions to account for 
any ethical issues that may arise due to these multiple 
roles. Situated expertise enables multiple perspectives due 
to ‘the simultaneity of heterogeneous but overlapping 
roles—facilitator, participant, and researcher—provides 
an intellectual resource for producing more realistically 
attuned and thus relevant forms of expertise‘ (Campbell 
and Eubanks (2004, p. 72). And the ethical motivation in 
PD encourages collaboration and participative dialogues 
in shaping work practices and better futures (Robertson 
and Wagner, 2012, p. 65). 

DHIS TRACKER’S DESIGN CONTEXT 
The DHIS tracker version 2.9 had been piloted in a health 
facility in a coastal region of Tanzania (Ngoma et al, 
2012). The data model for this version consisted of 
modules for antenatal, postnatal, delivery and child care. 
The tracker was tailored to each local setting and its 
situated practices. The customization is done by the 
implementation mediators who customize programmes by 
defining information attributes to be recorded at each 
stage of a particular health programme. For example, to 
customize core functionality for the children’s service, 
the implementation mediator would be required to specify 
data to be recorded in the system at each clinic visit. 
Moreover, they had to pay attention to what the required 
criteria are for the overdue date governed by the country’ 
policy. For example, in Tanzania children are immunized 
at 6 weeks, 10 weeks, 14 weeks, and 9 months. Therefore, 
the implementers of the DHIS Tracker module in 
Tanzania would create a child health programme adapted 
to the different stages: 6/10/14 weeks, and then, based on 
these stages, define overdue dates. By defining these 
criteria in the childcare programme, the DHIS tracker 
would be a tool to monitor clients’ adherence to an 
immunization schedule. Further, implementers could 
design reminders, which would be sent automatically to 
people enrolled in those programmes before scheduled 
appointments or after missed visits. The SMS message 
functionality could also be used for other purposes, such 
as for education and communication. 

The defaulter-tracing practice involved tasks to identify 
defaulters, trace defaulters, and provide feedback to the 
facility providers. Within the health facilities, the 
identification of the defaulter was performed by searching 

through children’s’ records in certain health programme 
paper-based patient registers. The searching resulted in a 
list of defaulters, to be used for tracking them. After the 
defaulters were identified they were informed/reminded 
through home visits or mobile phone calls from facility 
health workers or community leader/health workers or 
through (neighbour) clients. 

In health facilities, health workers would enter data (In 
the DHIS tracker) for clients of certain programmes.  
Data could be entered on a real-time basis or later, 
depending on the circumstances of a particular facility. 
The practices are as follows: First the clients would be 
registered in the system with personal information such as 
name, residential area, and a mobile phone number could 
be stored. Thereafter, the registered individuals have to be 
enrolled into a health programme. For every clinic visit a 
client makes to a health facility, information would be 
recorded at a particular programme stage. The client’s 
information could then be viewed through a personal 
dashboard. The personal dashboards include 
functionalities for rescheduling clinic appointments and 
creating comments about clients’ status such as migrated, 
deceased or travelled.  

Hence the defaulter tracing practices could be performed 
through personal dashboards, multiple data entry forms or 
programme-tracking functionalities. Different colours in 
the data entry form or personal dashboard signals if the 
clients has completed the programme (green), or is 
marked with an incomplete status  (purple), or an overdue 
status (red), or is scheduled for a future appointment 
(yellow). Information about defaulters could be viewed 
through the programme-tracking functionality. In the 
programme-tracking screen, health workers could send 
SMS to clients to remind them about their clinic 
schedules.   

This subsection has presented the designed DHIS tracker 
system, the role of the implementation mediator in the 
customization of the system, and the configuration of 
health workers’ practices due to the DHIS tracker system. 
The implementation facilitator’s main role was to 
implement the DHIS tracker module but the 
implementation also includes configurations of the 
location, configuring participation by designing training 
activities so that health workers could participate. This is 
presented in the following subsections. 

DESIGN-AFTER-DESIGN 
This section presents implementation mediators’ 
participative design activities as situational practices in 
providing connection between global and local settings in 
the HISP global network. Their tasks were to do an initial 
ethnography study, connect local and global users, set up 
the DHIS Tracker, involve health workers, organize the 
setting, and hold training sessions. Ehn’s (2008) notion of 
‘designing for design after design’ is used to reflect upon 
the implementation mediator’s activities and 
connectedness between the local practice – maternal and 
child health facilities – and a global core design team. 
The material of this section is presented in a 
chronological order of the process.  
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Connection the Local and The Global – from 
Ethnographer to Facilitator 
The initial ethnographic study was conducted between 
August 2011 and July 2012. Meanwhile, the 
understanding of the DHIS Tracker system came through 
experiencing the system in order to compare ethnographic 
study and DHIS Tracker design. The ethnographic study 
identified some challenges in the defaulter tracing 
practices that the DHIS tracker could facilitate.  

One challenge was that the defaulter tracing practice was 
perceived by the health workers as a tedious and error-
prone process. The search activity in the paper-based 
system was erroneous, since a client was sometimes 
marked as overdue while the due date had not yet been 
passed. Other challenges were the busy schedule of health 
workers in some facilities: they did not have time to 
browse the registers in order to generate a list of the 
defaulters as well as logistic issues due to budget 
limitation. The DHIS tracker’s capabilities were used to 
address some of the identified challenges e.g. 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 a help with facilitating 
automatic reminders to be sent before the scheduled 
appointment or after a missed appointment.   

The ethnographic observations had also shown existence 
of local reports which also facilitated defaulter-tracing 
practices. The local reports included the daily summaries, 
such as the number of children attending, immunization 
summaries, defaulting children and other programme 
summaries. The ethnographer found that the local reports 
were used in facility meetings to facilitate plans about 
health services in general, including the defaulter tracing 
practices. However, in the existing DHIS system there 
was no feature for local reports to portray programme 
performances. The reports’ existing format in the DHIS 
system was based on lengthy intervals, such as monthly, 
quarterly or annually. In addition, the DHIS tracker did 
not have a feature to generate a defaulter list. The 
defaulter list could only be viewed through the use of a 
computer screen while in their practice, the community 
health workers or others carried with them a handwritten 
list whenever they were conducting home visits. 

The understanding acquired in the ethnographic study 
helped to contrast local work practice and the global 
design of the DHIS Tracker. There was a limitation in the 
DHIS tracker design as features for generating a defaulter 
list and local reports were missing. These limitations of 
the DHIS were identified in the role as an ethnographer 
and the outcomes led to an initial intervention. When the 
ethnographer decided to create dialogues and to 
communicate these local requirements to the global Oslo 
design team, she became a facilitator and acted as the 
crucial bridge between the local and the global (Blomberg 
et al., 1993).   

Mediating Local Practice and Global DHIS Tracker 
Design - Implementation Mediators Interventions 
In August 2012, the first author communicated with the 
Oslo team about the defaulter tracking practices and the 

importance of a defaulter list and local reports. When the 
next version, 2.10, was released in October 2012, the 
tracker had functionality for generating a defaulter list 
which could be exported to an Excel programme and, if 
necessary, could be printed out. The list included columns 
for clients’ personal information: first name, middle 
name, last name, gender, mobile phone number, service 
in which client has defaulted (programme stage and due 
date). The second change in the new version was related 
to the inclusion of functionality for local reports, labelled 
as programme summary. With a programme summary 
functionality, the user could view statistics about each 
programme, such as drop-out rates and how many people 
have been enrolled and/or completed each programme in 
every month.  

The mediators multiple perspectives enabled her to move 
between various roles to support collaboration between 
the local and the global (Campbell and Eubanks, 2004). 
In addition, the implementation mediator, by 
communicating to global developers, provided connection 
not only between global and local context but also within 
the global team considering the design of the DHIS 
tracker. For example, the interventions made by the 
mediator also made global software developers reflect on 
the design of local reports. In a new version, we saw that 
the global team had extended the functionality for local 
reports to include other features, such as programme stage 
completeness. This functionality provide the user with the 
means of monitoring the completeness of events (e.g. 
percentage of completion from first to fourth antenatal 
visits) and a completeness report for each programme that 
would calculate the percentage of clients completing a 
certain programme. The next section presents how 
mediators designed the implementation of the system in 
the health facilities. 

Place, Security, and Training Participation – 
Implementation Mediators Face Challenges  
A number of decisions had to be made in the 
configurations of implementation. The implementers had 
also to figure out which versions of the system to install 
as well as where to place the computers. In both facilities, 
children’s services were offered in open space/outdoors 
and thus too unsecure (from possible theft) for a 
computer. We worked collaboratively on where to place 
the computers and agreed to increase physical security at 
doors and windows. In the end, in Facility 1, computers 
were placed in the family planning room and antenatal 
room. In Facility 2 the computer was located in the 
laboratory room, where the physical security was 
relatively good. In both facilities, we had also to deal with 
issues related to power such as installing power outlets 
and light in some rooms. 

We also faced challenge related to the training and we as 
trainers decided on who should be trained and the training 
contents. The aim for the computer system was to support 
information management for delivery of healthcare. In 
addition, we decided that on-site training would be better 
so that many people would be trained and also it would 
not interfere with health service delivery. We decided to 
offer the training mainly to people who work permanently 
in the children- and antenatal sections and hoped that 
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others would be trained in the future. As Facility 2 was a 
small facility, we trained all the staff, including the 
laboratory technician who used to help with maternal and 
children’s services whenever there was a shortage of 
staff. 

The boundaries were extended when we decided to 
include two community health workers and one 
community council member to the training sessions. They 
worked with defaulter-tracing services in the two 
facilities. Trying to involve as many as possible in the 
participative activities, we, the implementation mediators, 
brought our laptops so that a few people would share a 
computer during the sessions.  

The training content included basic computer application 
(Basic Window, MS word, excel, internet and email). 
These programmes were selected because understanding 
these would pave the way for understanding the DHIS 
tracker. For example, MS Excel knowledge was vital as 
the defaulters’ list was to be generated in the format. 
Internet and email features were important because DHIS 
tracker is a web-based system. 

In this part of the project, the connectedness between the 
design of DHIS tracker and the use of the system needed 
to be configured by the implementation mediators. In 
local practices it became obvious that the task does not 
only include designing the software system but many 
other related issues as well, such as where to find an 
enough secure place with access to electricity and how to 
organize training for maximum participation. These in 
situ activities captured the richness that emerged in the 
local implementation practice. The ethical stand in PD to 
enable participatory activities aimed at designing better 
futures includes also accountability (Robertson and 
Wagner, 2012). The mediator has to account for local 
conditions when a global developed system will be 
implemented. Thus, the facilitation continues since 
everything cannot be foreseen at a global level (Light and 
Akama, 2012).  

Participative Design Interventions - DHIS Tracker-in-
Use in Health Facilities 
Data entry in the system went hand in hand with the 
training. For example, when health workers knew how to 
register and enrol clients into the programmes, we 
decided to experience the system in real settings. The 
combination of training and use of the system enabled the 
health workers to grasp the features of the system. In 
addition to the training of the DHIS tracker we used focus 
group discussion to involve the health workers in the 
design of the local system. The focus groups were 
conducted in April 2013.  

Re-Configurations In Use – Expanding the System in 
Local Practices 
Focus groups discussions were held for five days in each 
facility, and involved both nurses and village health 
workers participating in design activities. The theme for 
the focus group discussions was related to the evaluation 
and comparison between their local manual and the DHIS 
tracker’s defaulter-tracing practices. Built on our 
knowledge acquired during the ethnography study, we 
compared their practices and the practices inscribed 

within the DHIS trackers. We simulated their daily 
practice by demonstrating their actions in defaulter-
tracing practices: searching in registers to generate 
defaulter lists and then conducting follow-ups through 
home visits or mobile phone calls. We also reminded 
them how the DHIS tracker performs defaulter tracing 
using colours on data entry, the personal dashboard and 
programme tracking. We also showed how the defaulter 
list could be generated and printed from the DHIS 
tracker. We demonstrated how the DHIS tracker could 
perform electronic follow-up by sending SMS, using the 
phone number of clients recorded in the system. From the 
participative activities held with health workers, the 
following comments, from DHIS Tracker implementation 
diary were aired by health workers, showing responses to 
changes in the design of the DHIS tracker system.  

Excerpt One:  
‘This programme is very good; it would help us to easily 
generate names of defaulters. I think it would help me in 
nutritional supplement distribution services. The World 
Food programme is supplying nutritional supplements for 
lactating mothers, children under two years’ age and 
stunted/underweight children. Mothers would be 
registered into the programme but in most cases they 
would come once or twice and then disappear. It is bad 
for them because nutritional supplement distribution aims 
at improving their health status.’  

Excerpt Two:  
‘Many men do not like to escort their partners to 
antenatal clinics in our village. It would be better if the 
system would trace male involvement in the antenatal 
care. It would also be good if male reports (syphilis and 
HIV test results) are seen alongside their female partners 
report.’ 

Excerpts one and two show that the health workers 
understood the DHIS tracker system, its related defaulter-
tracing practices, and its usefulness in defaulter tracing. 
Nevertheless, the health workers’ experiences, illustrated 
in the excerpts, also included proposals about expanding 
the design of the system. Thus, health workers were 
proposing to expand the use of the system to other 
activities where there were also defaulting problems such 
as nutrition supplement distribution and male 
involvement. Excerpt two also poses how two different 
programmes (antenatal and male involvement) reports 
should receive further data analysis and more than just 
tracking.  

The proposition to change the existing situation was not 
only related to the DHIS tracker design, but also any 
constraints arising from the design of official paper-based 
artefacts for maternal and child healthcare. From the data 
module from the previous implementation, where it 
mimicked the design of the official system in use, 
PMTCT (Prevention of Mother To Child Transmission of 
HIV) data was augmented in several maternal and child 
healthcare information registers. Hence there was no 
separate PMTCT module in the DHIS tracker system. The 
next comment aired by one health worker working in 
PMTCT services proposes that: 

Excerpt Three:  
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‘PMTCT programme should be separated from antenatal 
and child services since it has a different schedule and 
more detailed data than what is available in official 
forms.’ 

Therefore, excerpt three shows how the official form 
differs from the practice and supports tracking 
specifically for the PMTCT service. The involved health 
workers suggested that the design should separate 
antenatal/children and PMTCT programmes.  

Due to these suggestions we implementers agreed on 
developing more health programmes by expanding the 
system to include other programmes such as one 
appropriate for nutritional distribution and PMTCT. 
Being employees of the University of Dodoma, we 
involved students during their practical training sessions 
in design of the local DHIS tracker module.  

Inclusion of the Local Community  
Even though the mediator possesses situated expertise 
due to her heterogeneous roles it is challenging to 
remember requirements generated at the local level, and 
to communicate them to the global level. It was e.g. noted 
that the health workers proposition to change the system 
was related to the implementation mediators’ failure to 
convey the local requirements to the global team. This is 
illustrated in excerpt four below.  

Excerpt Four:  
 ‘The hamlet3 name should be present in the defaulter list 
because that is where we will visit in the community’, 
‘mothers’ name is important so that we will know the 
household of a child’, ‘the name of hamlet leader and his 
phone number is also important so that we could 
communicate with them’  

Excerpt four shows how the health worker wants to 
change the defaulters’ list by including the hamlet name, 
hamlet leader and the child’s mother name, to facilitate 
home visits by (community) health workers; these 
categories were missing from the DHIS tracker system. 
The child’s mother’s name was needed in finding the 
location of clients’ houses. The suggestion challenged our 
understanding of the defaulter list acquired during the 
ethnography study conducted before the system was put 
into use. This shows again how design continues in use, 
here through practitioners’ reflections (Ehn, 2008). But 
also how challenging it is to envision use-before-use 
(ibid.) and how participative methods are required to 
facilitate genuine engagement (Bødker et al., 2004).  

Design decisions made on a global level included mobile 
phone number as one of the personal information data to 
be stored in the DHIS tracker design.  However, mobile 
phone numbers was not among the data items collected in 
some programmes in maternity and childcare settings. 
Only the PMTCT programme had an informal practice of 
collecting clients’ mobile phone numbers. Thus, the 
system was built on a presupposition that all people own 
mobile phones but excerpt five illustrates the local 
conditions:  

                                                        
3 In Tanzania, villages are subdivided into hamlets.  

Excerpt Five:  
‘Few people have a phone number’; ‘For 
outreach/mobile clinic we usually communicate through 
the head teacher who tells pupils to inform their mothers 
about clinic date’ ‘For PMTCT clients we should be able 
to communicate with their residential area facility in 
charge in case they come from another distant location’ 

The difficulties of envisioning design through 
participation (understanding the local context through 
ethnography) was also illustrated in excerpt five where 
the focus group participants called attention to the local 
context where few people have phone numbers (Ehn, 
2008). The comment also illustrates that the designers or 
the implementation mediators’ position is not neutral but 
implicated in the context they are located in and its 
existing values and norms such as who owns a mobile 
phone (Suchman, 2002).  

The participants made us aware of further design and 
what has to be conveyed to the global design team so that 
reminders could also be sent to other people not 
registered in the programmes, such as the head of primary 
school, hamlet leaders or anyone who could facilitate the 
defaulter follow-up. For instance, in the PMTCT 
programme, clients could seek services at distant 
facilities. That means the defaulter tracing would involve 
other unknown people. This is in contrast to the original 
DHIS tracker design with its focus only on people 
registered within health programmes.  

The facilitation continued in local participative activities 
when the boundaries were expanded to connect other 
people by seeking views about the design from the 
community members. Hence, we extended our study by 
doing more interviews with community leaders and also 
demonstrating a system to some of them. When we 
showed one member the screen that portrayed that there 
were few registered users who owned a phone, he 
suggested the following:  

 ‘All hamlet leaders in Maji village, own mobile phones. 
For the time being messages could be sent to village 
leaders. I will also invite you to a village meeting so that 
you can sensitize villagers about the importance of 
owning a phone’ 

From his comment, we realized that configuring the 
DHIS tracker system could also have the task of 
sensitizing the community to own a phone in order to 
facilitate the health-service provision. The village leader’s 
comment also illustrates how it is taken for granted in the 
design of DHIS that everyone owns a mobile phone. In 
addition, it illustrates also how privacy inscribed in the 
system was built on an individual (Western) view. This 
was in contrast to the local practice with its relational 
view that is more in accordance to the principle of ubuntu 
which means ‘I am, because we are; and since we are, 
therefore I am’ (Winschiers-Theophilus et al., 2010, p.2). 
The implementation mediator’s situated expertise 
manifested through various roles made it possible to 
accommodate various perspectives on privacy – a 
relational and an individual (Campbell and Eubanks, 
2004).  
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The participative activities and the local practices 
challenged the implementation mediators’ perception of 
the defaulters. Consequently, we decided to add some 
attributes related to adding the mobile phone numbers of 
hamlet leaders in the client registration form. Further, an 
additional attribute was included to record any mobile 
phone number to which clients had access: a neighbour, 
friend or any relative and also specifying the ownership 
of a mobile phone. The decision about redesigning the 
system concurs with the argument of Light and Akama 
(2012) that design facilitation is a continuous process and 
that designers need to change their action when their 
understanding of the context improves.  

However, we also noted that, because of the way the 
generic DHIS system was designed, these attributes could 
not be picked up when sending SMS messages to clients 
and this needed to be addressed by global development 
team through changing the core functionality. In the same 
month of April 2013, we communicated with the 
coordinator in Oslo, about changes to the DHIS core 
functionality so that the defaulter list and SMS message 
could include information about people not registered in 
the health programmes. The DHIS tracker is used also in 
countries other than Tanzania. Consequently, there are 
many requirements and, hence, the developers prioritize 
some – one criterion being whether the requirements arise 
from more than one implementation site. Due to theirs 
prioritization the desired change might be included in 
future releases. Nevertheless, at a local level they started 
to use ad-hoc SMS functionality for communication with 
village- and other community leaders.    

DISCUSSION 
The aim of the paper was to re-visit design-after-design 
through reflections on the implementation mediators’ 
connectedness, activities, and challenges in a distributed 
open source software design practice. The HISP network 
with its DHIS system was the context, with a local design 
case at maternal and child healthcare facilities in a rural 
district of Tanzania.   

In the re-visit to design-after-design, the implementation 
mediator’s connectedness to a heterogeneous network 
with multiple participants was identified. In design 
practices they navigate at a local and a global level with 
the global core design team, local health workers, 
community health workers, community leaders, other 
students/implementers, and local conditions. The 
mediator’s connections with multiple participants and 
various activities helped her to accommodate diversity, to 
create situated expertise (Campbell and Eubanks, 2004), 
and to promote health workers participation. 

In the literature, implementation mediators are involved 
in studying the situation and re-designing local artefacts 
(Puri et al., 2009; Titlestad et al., 2009; Braa and Sahay, 
2012). Building on Light and Akama’s discussion of the 
role of the facilitator, we assert through our exploration 
that facilitators need to configure design in use or 
‘designing for design after design’, based on local 
conditions and participants’ (local health workers) design 
suggestions (Ehn 2008). Here design-in-use or ‘designing 
for design-after-design’ are what happens after a system 

or service has been designed and will be implemented for 
use.  

Facilitating Challenges and Activities in Situated-
Based Actions 
The implementation mediators, health workers, and 
global designers activities are situated and do take place 
in their activities with others. Due to this implementation 
mediators do face challenges when they try to link the 
local with the global. They have e.g. to account for local 
conditions. In rural areas, different things need to be tied 
together before participatory design activities could be 
conducted: from deciding where to put a computer, which 
versions to install, sorting physical security and electrical 
power issues, and how training should be organized to 
facilitate training for maximum participation. These are 
challenges to be expected by mediators whenever they are 
introducing a new system in health settings in developing 
countries’ context.  

Another identified connection between the local and the 
global was created through the mediator’s intervention.  
The limitations in the DHIS tracker system as features for 
generating a defaulter list and the missing of local reports 
were acquired before the system was implemented. The 
implementation mediator conveyed the local demands on 
adaption to global developers before the system was 
implemented. This resulted in the development of 
functionality for generating a defaulter list and also the 
inclusion of functionality for local reports. The 
intervention changed the system before it was 
implemented and provided also the global software 
developers with knowledge of what local health workers 
need to facilitate their work.  

Also, some requirement could not be foreseen until the 
system was put into use. We see how the training sessions 
were activities where the service is used and the use had 
impact on the global design. This was reinforced in the 
focus groups sessions. In order to understand situated-
based actions and to facilitate design decisions to be made 
in use, it is necessary to enable a range of people to 
participate (Bødker et al., 2004; Kensing and Greenbaum, 
2012). For example, when the implementation mediator 
expanded the boundaries to include the community health 
workers and village leaders, their participation enabled to 
contest the design solution built on the assumption that all 
people own mobiles.  

The local participative design activities resulted in 
implementation mediators’ decision to re-design the local 
DHIS tracker system. However, they realized because of 
how the system was designed that it was impossible to 
implement the changes at a local level. The demands 
needed to be addressed by the global developers. The 
implementation mediator becomes the crucial bridge 
between local desires to change an existing functionality 
and the global developers. The mediator acts across sites 
– the local and the global, to facilitate an essential need 
on the local level and the developers’ prioritization of 
arising requirements. An ad-hoc SMS solution was 
improvised at the local level to cater for a missing 
functionality and to utilize the potentials in the existing 
system. Further, the demand for a more permanent 
functionality was communicated to the global level. 
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Although the activities take place on different sites they 
do not take place in isolation but intersect sometimes 
through the system and other times through the mediator's 
activities (Suchman, 2002). 

Even though the local demands was solved with a 
temporary measure it illustrates that implementation 
mediators interventions in design builds on experiences 
gained through local participative activities that enables 
reflections in practices (Schön, 1983). In addition, the 
mediators identified activities in local health practices 
show the necessity to link “designing for use-before-use” 
with “designing for design-after-design” (Ehn 2008, p. 
96). 

Braa and Sahay (2012) argue that the extent to which 
design is participatory is dependent on how implementers 
mediate the requirements. They further argue that 
implementation mediators need two skills: collaborative 
customization of the system to fit local needs and 
knowledge of the DHIS system. We concur with their 
argument, but we see that they also need skills for 
‘configuring designing and participation’ so that 
participatory design could happen. This was illustrated in 
the participative activities – training and focus groups, 
were the participants were supported to reflect on DHIS 
tracker practices based on their understanding of their 
embodied practices. To enable reflections, we simulated 
their daily practice by demonstrating their actions in the 
digital defaulter-tracing system.  

The DHIS2 with the DHIS tracker Module is a platform 
to be customized within local practices. The 
implementation mediator(s) involved in the local design 
customized the DHIS tracker in the local practice and, 
together with health workers, they also generated further 
design suggestions. The participative design activities 
held during the implementation of the DHIS tracker 
enabled them to challenge the global core design team. 
Postponing final design decisions until they are in their 
use context, design-in-use, demonstrates the platform’s 
flexibility but also the objective within the HISP network 
to practice participatory design (Ehn, 2008, Bratteteig et 
al, 2012; Braa and Sahay, 2012). The health workers also 
challenged the implementation mediators’ design 
suggestions. Hence, the mediator’s choices and values 
intersect in design activities through enactments within 
the collaboration with health workers (Light and Akama, 
2012).   

In a global software design context there are different 
levels of decision to be made: collaborative decisions and 
knowing that some decisions which influence the design 
of things are not participatory. For example, 
implementation mediators with considerable 
understanding of technology, sometimes had to decide on 
their own about which versions of the system to install, 
what functions of the software to be used and the training 
content. It is also necessary to reflect on the global 
developers’ design practices and decisions (Light and 
Akama 2012). They also decide which requirement would 
be included in a particular version according to the 
prioritization criteria they had set. This is similar to the 
findings of Elovaara et al. (2006), who showed that the 

designers’ knowledge dominated in the design of 
computerized systems due to lack of technological skills 
by the end-users. They concluded that there are no 
universal answers regarding the relationship between 
designers and users in the participatory design process. 
Therefore, in some cases, with all participatory design 
techniques used to involve users, it might be challenging 
for implementation mediators to connect design and use. 
This could be a prevailing challenge to implementation 
mediators of global software design since they could fail 
to provide the connection between design and use 
because of the challenges of envisioning design before 
use but postponing some design decisions to design-in-
use may reinforce the implementation mediators’ 
opportunities to intervene in design decisions. 

CONCLUSIONS 
New application areas and new technologies intersect 
with and change PD. We used a distributed open source 
software design practice with a focus on the 
implementation mediator in a maternal and child 
healthcare setting. With a focus on connectedness, 
activities and challenges, we have identified the 
implementation mediator as crucial and central in 
distributed PD settings. This has been identified in 
previous work but with our findings we contributed to the 
discussion on the role of design facilitators in distributed 
participatory activities by elaborating what tasks and 
decisions they perform.  

Thus, we need to understand the difficulties that 
implementation mediators can face in local settings, that 
is, conditions and practices that may have been omitted or 
overlooked in the global requirements. Likewise, the 
mediators should be able to analyse the systems and make 
them fit within the local context e.g. the issue of privacy 
that follows western perspective in the global system 
design, which is a contrast to the African perspective. 

Participatory design at local levels provides the means 
through which users (practitioners) can contribute to 
design, either directly or indirectly, so the legitimacy of 
their practices can thus be known. Using participatory 
design, in a distributed software development 
environment, has changed global software design and 
enabled design impact on local systems. The link between 
global and local is provided through implementation 
mediators. They have to know about technical issues and 
design processes by understanding the context, 
configuring participation and design activities. At a local 
level, ethnography studies and other PD methods can be 
used to understand the context, and such understanding 
can be used to create mutual learning between mediators 
and users. 

Design is always situated, and, here, the design was 
located in the field of health information systems for the 
Global South with a specific focus on implementation 
mediators. Global developers are also involved; that is, 
their choices, values, and norms intersect with the design 
practices and how they enact them. To reflect on the 
global developers’ role in design practices is also 
necessary in order to develop PD as a participative 
practice. 
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