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Designing and  
Developing an open 
source medical  
informatics module 
Lessons learned in planning and managing a development sprint  
to build a flexible, open source HL7 query service while successfully  
collaborating with diverse stakeholders and volunteers. 
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Healthcare implementations in the developing world face many limitations. These 
include inadequate onsite resources, limited budgets, and insufficiently trained 
staff. These limitations affect productivity and prevent implementations from 
becoming self-sustainable. OpenMRS are designed, built, and managed specifically 

in a manner that helps address these limitations. OpenMRS follows a strict philosophy  
of openness, collaboration, and ownership, which directly nurtures self-sustainability. 

The OpenMRS community works 
hard to foster volunteer groups across 
the globe. This has made OpenMRS 
one of the most successful electronic 
medical record (EMR) implementa-
tions worldwide, with implementa-
tions in approximately 72 countries. 
Recently, the Rwandan government se-
lected OpenMRS as the national EMR 
system. The development of the project 
is a global effort as well—implement-
ers and volunteers worldwide provide 
support through continual enhance-
ment and updating.

THe openmRs plATfoRm
OpenMRS is a software platform ap-
plication, which enables the design 
of a customized medical records sys-
tem with no programming knowledge 
required. It is a popular platform for 
medical informatics efforts in de-

veloping countries. OpenMRS also 
features embedded support to add 
patients into various treatment pro-
grams (patient workflow), the creation 
of patient groups for data exports (co-
hort management), reporting tools, 
and proper standardization. 

At the heart of OpenMRS is free 
and open-source code. Free and open 
source software (FOSS) are software 
products that have been liberally li-
censed to grant users the freedom to 
use, copy, study, change, and improve 
its design through the availability of 
its source code. The FOSS sector has 
undergone radical improvement over 
the past decade, rising from home-
based amateur-level systems to mas-
sive and well-organized communities 
with proper licensing, organizational 
hierarchies, good management, and 
competitive products. The high qual-

ity of leading FOSS projects available 
today makes them strong competitors 
against rival commercial products; for 
many reasons, they are often consid-
ered to be preferable for ICTD applica-
tions. Primarily, FOSS costs no money 
to use, making it ideal for ICTD proj-
ects with low budgets and high-qual-
ity requirements. Secondly, the FOSS 
community encourages collaboration 
and participation, which goes hand-in-
hand with the sustainability targeted 
by ICTD projects. Furthermore, invest-
ing in a FOSS project provides a variety 
of long-term benefits for all existing 
and potential implementers in the 
ICTD community. 

THe Design spRinT
A development “sprint,” used in agile 
software development, is a period of 
time during which a set of specific pre-
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agreed deliverables must be completed 
and made ready for review. The goal of 
development sprints, and agile soft-
ware development in general, is make 
the software development process 
more efficient.

The sprint under discussion was 
aimed at building a module to export 
OpenMRS data in HL7 message for-
mat. HL7 is a messaging standard for 
the exchange, integration, sharing, 
and retrieval of electronic health infor-
mation. Message data is transferred as 
a collection of one or more messages, 
each of which transmits a record or 
an item of health related informa-
tion. It is highly prized as a means of 
exchanging health information with 
other healthcare related software such 
as laboratory information systems; 
patient administration systems; and 
dietary, pharmacy, or billing systems.

OpenMRS supports the conversion 
of HL7 messages into OpenMRS data 
objects. However, developers had not 
addressed the reverse goal of translat-
ing OpenMRS data objects into mes-
sage format. Over the years, several im-
plementations pointed out the need to 
support this requirement. Unfortunate-

dard HL7 messages. As a responsible 
implementer with a long history of 
collaborating with other open source 
projects, Jembi organized a meeting 
with OpenMRS to discuss a common 
approach to address the needed func-
tionality. Unfortunately, participants 
at the meeting agreed that it was not 
viable to announce a combined sprint 
between Jembi and the OpenMRS core 
team. The reasons for this were two-
fold: Jembi’s requirement for this func-
tionality was urgent, while OpenMRS’s 
was not, and furthermore, Jembi had 
a very specific set of requirements for 
the project, while OpenMRS had yet 
to discuss a design plan that would be 
agreeable to all implementers. 

It was therefore decided that Jembi 
should go ahead with its current de-
velopment plan to build a customized 
module, which conformed to their 
requirements. Lessons learned from 
Jembi’s effort would be channeled 
back into OpenMRS to help design 
and build a second module, which 
would support this same purpose, but 
in a more generic manner acceptable 
to all implementers. 

As a Jembi staff member who was en-

ly, the sprint itself was not launched ear-
lier due to other more pressing tasks.

The priority of the HL7 module 
sprint increased when Jembi Health 
Systems of South Africa required this 
functionality for the Rwanda Health 
Enterprise Architecture (RHEA) proj-
ect. Jembi Health Systems is a not-for-
profit NGO based in South Africa focus-
ing on the development of eHealth and 
health information systems in several 
African countries, including South Af-
rica, Mozambique, Rwanda, and Zim-
babwe. It also maintains a research 
laboratory within the School of Com-
puter Science at the University of Kwa-
Zulu-Natal (UKZN) in Durban, South 
Africa. Jembi’s work on the RHEA ini-
tiative sought to define, develop, and 
implement health enterprise architec-
ture for Rwanda. The first phase of the 
project was focused on building a pilot 
implementation health information 
exchange (HIE) to improve maternal 
health care in Rwanda. 

The RHEA project design made it 
necessary to exchange large quanti-
ties of data between various registries 
and services. It was decided these 
data should be exchanged as stan-

openmRs Implementers meeting 2011, kigali, Rwanda.
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potential changes or improvements. 
Subsequently, new tickets may also 
be created as the design team identi-
fies other potential issues or improve-
ments. This cycle continues until the 
lead is satisfied, after which the ticket 
is closed.

Developers were free to assign 
themselves to any of the available tick-
ets during the sprint, but it was ulti-
mately the sprint lead’s role to oversee 
progress and recommend tickets to 
users based on their experience, avail-
ability, and priorities.

A project lead must be aware of 
each team member, and of his or her 
role in the project. Each sprint mem-
ber should be asked to take on tasks 
based on their abilities. For example, a 
full-time paid employee should be en-
couraged to take on critical and time 
sensitive issues, as they have the best 
chance of completing the task on time. 
Volunteers may also take on and com-
plete important tickets, but it is impor-
tant to take into account their level of 
expertise and time commitment when 
assigning issues.

Encoding implementation flexibil-
ity. While it is essential to solicit re-
quirements from potential end users, 
it is also necessary to maintain a layer 
of abstractness so that the end prod-
uct is not tied with the requirements 
of a specific implementation. For ex-
ample, Jembi’s requirements called 
for very specific HL7 messaging struc-
tures and output options. However, 
we believed it was unwise to adopt 
the same structure for OpenMRS, as 
it would make the module less ge-
neric and difficult for other users to 
customize. We agreed on a more ge-
neric approach, which focuses more 
on building an output mechanism, 
while allowing end users the flexibil-
ity to decide on the structure of the 
messages they wished to export. The 
project thus focused on laying down 
the core level support required of the 
module, with customizations being 
left to the end users.

Maintaining neutrality. Several 
tools, such as Mirth Connect and 
Message Maker, already support the 
creation of HL7 messages from exist-
ing data. We decided against using 
such an interface engine, as adopting 
a specific tool would create a depen-

gaged with the RHEA HL7 export pro-
cess, I was chosen to lead the OpenMRS 
sprint to produce a similar module.

cHAllenges AnD oBsTAcles
Managing a team can be an extreme-
ly sensitive process. An open-source 
sprint can consist of developers rep-
resenting many organizations, volun-
teers, and students. The team could 
be spread across the globe; meaning 
development work could take place 
around the clock. It is therefore critical 
to manage outstanding development 
work in a productive manner. In my 
time as a lead on the OpenMRS HL7 
module sprint, I encountered many 
challenges, likely to be faced in many 
FOSS and ICTD development projects. 

Communication. A major obstacle 
faced was the physical distance be-
tween developers, implementers, and 
stakeholders. It was important to 
maintain open communication be-
tween interested parties. 

A series of weekly online meetings 
were organized to discuss an initial 
set of requirements and module de-
sign. They were open for all imple-
menters and developers to discuss 
their ideas, although several experts 
in the fields of HL7 messaging were 
specifically invited to attend. Plan-
ning for the module took approxi-
mately one month to complete. Two 
more meetings were subsequently 
held during the development phase 
to discuss progress.

Design plans were also discussed 
on the community’s public mailing 
lists. There were approximately 15 

separate email threads on the im-
plementation of the module. These, 
as well as wiki pages created by the 
sprint lead, were all open for public 
comment. Documentation was used 
as a means of maintaining written 
records and also served as a mode of 
interaction for those unable to attend 
the online discussions.

Managing task assignment. 
OpenMRS uses the JIRA issue and 
bug tracker to plan and supervise 
sprints. The source code is hosted on 
the OpenMRS public github reposi-
tory. The sprint lead evaluates the re-
quirements, and converts them into a 
set of JIRA tickets. A developer claims 
a ticket, completes it, creates a pull 
request, and notifies the sprint lead 
of his or her progress by comment-
ing under the ticket in JIRA. The lead 
then reviews the code, and suggests 

figure 1. progress on tickets during the sprint.
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Through 
community-driven 
open- source projects 
such as OpenMRS, 
developers, 
volunteers, and 
organizations 
can collaborate to 
improve healthcare 
facilities in countries 
across the globe.
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dency in OpenMRS. This would force 
end users, who want to adopt the new 
module, to familiarize themselves 
with the tool of our choice. Such a 
dependency would also affect any im-
plementation, which has already ad-
opted an alternate interface engine, 
but would like to use the HL7 module. 
We therefore set out to build our own 
messaging templates from scratch. 
After detailed study, we decided to use 
Groovyscript for this task, which was 
easy to learn and fit our requirements 
for extracting data. 

Project leadership as a public rela-
tions role. The project lead is not mere-
ly responsible for ensuring the techni-
cal success of the project, but also for 
the overall acceptance of the module 
by the implementers. The project 
lead must take on the role of a project 
champion and marketer and “sell” the 
module to potential end users. This 
requires a good amount of tact, con-
versational skills, and project owner-
ship. In fact, good PR skills are essen-
tial for any ICTD project, considering 
the need to win support from various 
globally diverse groups.

THe oUTcome of  
THe openmRs spRinT 
The progress of the sprint is depicted 
in Figure 1, with the y-axis showing the 
number of tickets. The sprint began 
with a total of 22 tickets. This number 
rose to 32 as additional tickets were 
created during the two-week sprint. At 
the end of the two-week period, 19 of 

these had been completed, reviewed, 
and closed, while 10 more were still 
under various phases of review.

Completion of the development 
work by type of developer is shown 
in Figure 2. Given this data, it may 
seem that collaborators/implement-
ers played a lesser role during the 
actual development phase. What is 
not shown by this figure is that the 
implementers were active in other de-
sign roles not covered by tickets dur-
ing this period. Implementers mostly 
took on administrative or supervisory 
roles during the sprint, as their prior 
work in building a similar system had 
given them valuable experiences on 
potential issues.

It is also evident that volunteers 
played a lesser role in comparison 
with other full-time developers. This 
was because the project required 
some amount of technical knowledge 
linked to HL7 message standards, 
which many volunteers lacked. Fur-
thermore, the project was scheduled 
at a time when many volunteers were 
engaged in other volunteer work for 
the community.

Based on the output of the project, 
we classified our sprint as a success. 
We were able to deliver a working ver-
sion of the module at the end of the 
allotted time period. Our team com-
pleted 90 percent of the requirements, 
which were agreed upon at the start of 
the sprint. The 10 percent of require-
ments that we failed to cover were low 
priority and do not affect the core use 

cases. Prior to the next release, the 
outstanding tickets will be resolved.

Even though we welcomed input 
from all implementers, we maintained 
a clear separation of concerns between 
implementers and the end product. The 
sprint benefited from lessons learned 
during Jembi’s implementation phase, 
but in the end, did not adopt either its 
design or requirements. The module 
also succeeded in winning support 
from the users, who were involved from 
the early planning phase.

It was essential to not only keep 
all potential implementers updated 
on the progress of the sprint but also 
consider their individual require-
ments. To meet requirements for 
many different groups, one must care-
fully identify what functionality is es-
sential for the module and what can 
be left to be customized by the user. 
Our final design met all basic require-
ments, while still allowing the flex-
ibility of customization.

impRoVing HeAlTHcARe  
AcRoss THe gloBe
As with any FOSS or ICTD project, 
managing an OpenMRS sprint re-
quired a high level of skill and flex-
ibility. It was also a massive time com-
mitment, as collaborators in many 
different time zones required prompt 
feedback. Managing work in progress, 
with developers with various back-
grounds and skill sets, was also a ma-
jor challenge.

We anticipate the HL7 module will 
be implemented by many end users, 
and will help the interoperability be-
tween various healthcare systems. 
Through community-driven open- 
source projects such as OpenMRS, 
developers, volunteers, and organi-
zations can collaborate to improve 
healthcare facilities in countries 
across the globe.
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