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The problem
The prevailing logic in CHIS implementations is 
of reporting data upwards from the community 
through generic interfaces which are sometimes 
difficult to navigate at the point of care.

This encourages the use of parallel systems 
thereby increasing workload with a negative 
impact on data quality

We aim to reduce complexity of user interfaces 
and give actionable information via simple 
navigation to community workers



Context
● Involved in a project to implement 

community Android-based tools for 
6000 cadres

● Multiple programs with complex 
workflows

● Need for complex reports - layering 
analytics

● Interoperability requirements across 
organisational boundaries
○ Referrals
○ Case-based to Aggregate
○ Unique identification

● All tools implemented in DHIS2 
across program areas

● Difficulties navigating among users 
and no possibility to use system at 
the point of care



Key User Stories for AGYW/KP use case
● Referrals

○ Possibility to capture and complete referrals in a user friendly manner - and 
across organisational boundaries

● Cohort Management
○ Numerous programs at community level track and deliver content to groups 

at the same time
● Caseload Management

○ Managing caseloads is at the heart of community work
● Program Management

○ Household
○ Individual



The solution



mobiEMR
● mobiEMR stands for Mobile Electronic Medical Record

○ Android-centric
● Generic system where forms, business rules and workflows are created in a simple 

format and placed on the server
● Developed in conformance with DHIS2 data model
● Can interoperate with other third party systems

○ FHIR interoperability (DHIS2 FHIR Adapter)
● Not limited in terms of use cases dues to advanced customisation framework
● Depends on DHIS2 for data warehousing, sharing and visualisation
● Has a mobile-based platform for supporting online and offline capabilities



Security
● Implements and advanced identity and access management solution

○ Keycloak
● Has single sign on capabilities

○ Users can log in to multiple services in the background
■ DHIS2
■ FHIR
■ Other third party solutions implementing OpenID Connect and OAuth2

● Can leverage existing Android capabilities
○ Biometrics
○ Patterns / Pin

● Secure communication with servers - SSL
● Additional measures can be developed according to use case



Interoperability
● Application has own internal representation suitable for user app development.
● Data can be stored on the server and later pushed to multiple backend services 

DHIS2, FHIR, etc.
● Interoperability is achieved by using Apache Camel routes.
● Translation code is required to convert the internal representation to appropriate 

format.
● Architecture allows the customization of:

○ Data synchronized
○ Frequency of synchronisation
○ Filter data (Privacy and Security)



Offline
● Keeps offline records on the client as events with dependencies.
● Replays events when reconnected.
● Allows user to make corrections if there is a conflict.

○ Recalculates derive values for dependant events.
○ Allows use to correct the values on the dependant events.

● Continues with replay.
● Why replay? Replay allow the easy reuse of UI asserts (UI design take the most 

effort in client side app development)
● Option to push update to supervisor or administrator if user cannot resolve.



Architecture



DHIS2 HIV Prevention Package Architecture



Architecture - network

Client Server DHIS2

Third Party Services

Other 
System

FHIR

Phone Server



Key Implemented 
Workflows



Referrals

● Customisable to available 
referral services and 
workflows

● Allows for ‘outward’ and ‘back’ 
referral processing

● Captured data seamlessly 
Integrated between Mobile, 
DHIS2 and FHIR standard

● Enables capturing of 
supporting information

● Allows for feedback to be 
shared from receiving facility 
to referring facility



Cohort Management

● Customisable to cohort 
program requirements

● Easy enrolment and 
management of cohorts

● Allows for batch processing of 
cohorts at the point of care

● Data seamlessly integrated to 
DHIS2 backend

● Data can also be sent to other 
backends eg FHIR or other 
custom solutions



Household Programs

● Customisable to program 
requirements (forms and 
workflows)

● Allows for registering multiple 
AGYW/KP and caregivers in 
household

● Allows for provision of 
differentiated services across 
individual household 
members

● Captured data integrated with 
DHIS2



Groups

● Allows for creating groups 
of households

● Allows for provision of 
differentiated services 
across groups of individual 
household members

● Captured data integrated 
with DHIS2



Demo



Appendix 1 - Customised mobiEMR forms
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TECHNICAL ANNEXES



Technical Design



How it works - overview

Step 1
User stories are 
collected and UI 
designs and workflows 
specified

Step 2
UI is customised with 
workflows. 
Interoperability specified 
and implemented

Step 3
System piloted and 
maintained



Design and Implementation Approach - Scrum



Implementation - Step 1 - User stories



Implementation - Step 2 - BPMN



Implementation 
Step 3
Design 
wireframes



Step 4 - Customisation



mobiEMR Architectural Overview



Other developed modules



Biometrics



Biometrics Implications
● Phone can only store owners biometrics

○ Need external scanner
■ HID Global
■ Simprints

● Need a phone that can power biometric readers
● Biometric storage (security)
● Decide whether to search by biometric ID vs validate by biometric ID



Roadmap
● Supporting additional use cases
● Supporting more advanced business rules and workflows

○ BPMN
○ AI/Machine Learning

● Developing android-side interoperability
● Implementation of standardised guidelines e.g WHO SMART 

guidelines, DHIS2 packages
● Android Visualisations



Discussion


