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Welcome!
● Record this meeting
● The Trainers
● The Participants
● Questions / Parking Lot
● Please be respectful of others, and time.
● Use the zoom chat to share any interesting 

tidbits or questions.
● Keep your zoom on silent/mute when not 

speaking to avoid disturbance to the group.
● Pref “raise hand” for comment/questions, or 

type them in zoom chat.
● Intro to overall plan for today & next 2 days.
● Feedback anytime!
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Source: How JSS uses Bahmni/EMR reports for impact 
and decision making (Blog)

https://forms.gle/HtGiZPQPBpBW7Ra86


© 2021 Thoughtworks 3

We bring the best of 
our distributed teams 
to build impactful 
software!

10,000+
Employees

17
Countries

48
Offices

27+
Years

Australia / Brazil / Canada / Chile 
China / Ecuador / Finland / Germany 
India / Italy / Netherlands / Romania 
Singapore / Spain / Thailand 
United States / United Kingdom



© 2021 Thoughtworks 

Thoughtworks’ purpose

Our core values: 
Global first / Courageous / Inclusivity / Cultivation / Integrity  
Curiosity / Pursuit of Excellence / Autonomous teams excellence

To create an extraordinary impact on the world through our culture and technology
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Be an awesome 
partner for clients 

and their ambitious 
missions

Revolutionize 
the technology

industry

Amplify positive 
social change

 and advocate for 
an equitable 
tech future

Foster a vibrant 
community of 

diverse and 
passionate 

technologists

Achieve enduring 
commercial 
success and 

sustained growth



OUR EXPERIENCE IN PUBLIC HEALTH
We bring experience, insight and learnings that comes from working with Patients & Providers, DOHs, 
NGOs, Academic and Technology communities worldwide
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TOP 10 
CONTRIBUTOR 
TO OPEN 
SOURCE
Our technologists bring successful, field-tested 
techniques and ideas from around the globe to 
open source solutions.

Ranking of GitHub contributors in 2017 – study by InfoWorld

RANK COMPANY EMPLOYEES CONTRIBUTING

1 Microsoft 4,550 / 3.3%

2 Google 2,267 / 2.2%

3 Red Hat 2,027 / 16%

4 IBM 1,813 / .05%

5 Intel 1,314 / 1.2%

6 Amazon.com 881 / 0.0%

7 SAP 747 /  0.0%

8 ThoughtWorks 739 / 15%

9 Alibaba 694 / 0.0%

10 GitHub 676 / 85%

11 Facebook 619 / 1.7%

12 Tencent 605 / 1.3%

13 Pivotal 591 / 23%

14 EPAM Systems 585 / 2.2%

15 Baidu 584 / 1.4%

16 Mozilla 469 / 47%

17 Oracle 455 / .03%
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OPEN SOURCE 
TECHNOLOGIES IN 
GLOBAL HEALTH

And Thoughtworks has been 
instrumental in most of the key 
components listed here 

7

HOSPITAL / CLINICAL SYSTEMS

REPORTING & ANALYTICS

PLATFORMS

Health 
Information 
Exchange

SHARED 
HEALTH 
RECORD

DISTRIBUTION & SUPPLY CHAIN

COMMUNITY HEALTH

EMERGENCY RESPONSE

ProjectEKA
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https://bahmni.org

‣ One of the most popular EMR/EHR/HIMS
‣ 40+ countries, over 400+ implementations. 

600+ downloads a month
‣ Open Source, Open System, Open 

Community
‣ Preferred EHR/HIMS solution in many 

countries in Asia and Africa
‣ Strategic asset for Large Humanitarian 

Organizations
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https://bahmni.org
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BAHMNI - THE OUTREACH AND IMPACT

Jan Swasthya 
Sahyog (JSS)

Bilaspur, India 
MOH

LESOTHO

Population Served: 2 Mn+

Users Supported:   2000+

Patients Served:     500K+

Transactions:          1 Mn+

 

Population Served: 1 Mn+

Users Supported:   200+

Patients Served:     250K+

Transactions:          350K+

 

Population Served: 2Mn+

Users Supported:   500+

Patients Served:     10K+

Transactions:          400K+  

 

Population Served: 2 Mn+

Users Supported:   2000+

Patients Served:      500K+

Transactions:           1 Mn+

 

50+ Countries implementation
Preferred EMR Solution - Asia, Africa

Supporting 2Mn+ Patient Records 
Impacting  15Mn+ Population

500+ Sites Diverse implementations
Highly Customised for Local flavour

 20+ Accolades across Govt & NGOs
MOH Bangladesh, Calcutta Kids, 
Partners in Health, JSS, Possible 

Sustainable Ecosystem 
BAHMNI Coalition

Scaling Nationally across continents

Featured in JIMR Study of EMR
Featured in Digital Square Global 

Goods Product list

Used as Clinical Research tool 
worldwide in TB, HIV etc.

International 
Humanitarian 
Medical NGO



BAHMNI IMPLEMENTATIONS
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Outcomes
● Improve quality of patient care
● Efficiency in hospital operations
● Improve the health of the community
● Easy to use/acquire/implement/accessible
● Enable advocacy using data

Target Audience 
● LMICs (Low-to-Middle income countries)
● NGOs, Government, non-profit organizations
● Open Source Adopters

Ecosystem Development
● Elevate public health, working through 

our clients and delivery partnerships
● Create a platform for best practices and 

possibilities
● Create a network effect through 

solutions leveraged
● Build a community to take Bahmni to 

places we can't.

Bahmni Goals



● ROBUST: Open Source EMR and hospital 
system

● SCALABLE: Used in 50+ Countries and 
over 500+ hospital/units, favored 
choice in many African/Asian countries

● RESILIENT: Runs in low resource 
settings as well as corporate hospitals

● ELASTIC: Can run on the cloud as well 
as on premise

● FUTURISTIC: Integrating newer 
features such as teleconsult as well as 
data privacy support following DEPA 
act, NDHM integrated

BAHMNI combines and enhances existing open source products into a single solution designed for 
Healthcare Practitioners and Health Service Providers in the ecosystem

RADIOLOGY LAB

IPD

NURSING STATION PHARMACY WAREHOUSE BILLING

REGISTRATION OPD

BAHMNI - DESIGNED AND NURTURED BY THOUGHTWORKS

HEALTHCARE 
PRACTITIONERS

HEALTH SERVICE 
PROVIDERS
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Bahmni recognized as an approved Digital Public Good (DPG)

UNICEF along with the Governments of Norway and Sierra Leone, and the India-based think tank iSPIRT have 
jointly established the Digital Public Goods Alliance, a multi-stakeholder initiative to accelerate the attainment of 
the sustainable development goals in low- and middle-income countries by facilitating the discovery, development, 
use of, and investment in digital public goods. The DPGA is an effort to convene a network of partners from 
different sectors that will contribute to the identification, support, scale-up, and use of software, data, and algorithms 
that can advance humanity. 

https://digitalpublicgoods.net/blog/unicefs-open-source-approach-to-innovation/

Registry

https://digitalpublicgoods.net/blog/unicefs-open-source-approach-to-innovation/
https://digitalpublicgoods.net/registry/


Features Available
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Feature List
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Patient Registration

1. Patient Demographics
2. Patient ID generation
3. Patient Search
4. Photo Capture
5. Custom Patient Card
6. Patient Relationships
7. Name in Local Language
8. Registration Fees
9. Custom Attributes

10. Secondary IDs
11. Attach custom validations/plugins to 

registration page. 
12. Upload Patient Documents, xRay, etc.
13. Queue Management
14. Emergency Registration
15. Retro-active data entry mode
16. Appointment Module
17. Program Enrollment

IPD 

1. Admin, Discharge & Transfer
2. Ward Management & Bed Layout
3. In-Patient Dashboard (Custom)

Clinical

1. Coded Concepts & Clinical Notes
2. Clinical Forms (by speciality), with 

Form Designer
3. Observations/Diagnosis/Chief 

Complaints
4. Lab & Radiology Orders
5. Drug Orders/Order Sets/Pharmacy
6. Patient Dashboard / Widgets
7. Track visits & encounters
8. Trends/Charts/Graphs/Tables
9. Visit History

10. Teleconsultation
11. Library of Open Source forms
12. Operation Theatre Management

https://www.bahmni.org/feature-list

LAB (OpenELIS)

1. Lab Workflow (with Approvals)
2. Samples/Accession Number Generation
3. Capture Test results
4. Flow from & into Clinical modules 

automatically as-and-when available.
5. Lab Test Report Printout
6. Workload Dashboard view
7. Referrals

X-RAY/DICOM Support

1. PACS Integration
2. OVIYAM2 viewer
3. Integrate xRay/DICOM Machines

https://www.bahmni.org/feature-list


Feature List
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Stock Management (Odoo)

1. Hierarchical modelling of your 
warehouses and stocking points.

2. Management of products (medicines, 
other supplies) in stock.

3. Vendor/Supplier Management
4. Procurement of the products from a 

supplier, broken up by batches with 
their expiry dates

5. Stock movement between different 
stocking points and warehouses

6. Ability to view the current stock levels 
by products

7. Automatic reduction in stock of product 
batch quantities when patient pays for 
the invoice consisting of products (via 
the billing function).

8. Reports
a. Sales, Discounts, Credits
b. Purchases
c. Stock Movement
d. Inventory Status
e. Organisational Accounts

Billing / Account (Odoo)

1. Setup discount, credit and tax related 
accounting heads. Define financial 
years.

2. Auto-create draft bill (quotation) 
consisting products (drugs, injections, 
etc) for a patient, driven from Clinical 
order placement.

3. Automatically chooses first to expire 
batch for each product to dispense 
from.

4. Bill Payments after applying credit, 
discount and taxes.

5. Maintain patient's financial record.
6. Standard accounting reports.

https://www.odoo.com/

https://www.odoo.com/


Bahmni Connect

https://www.slideshare.net/ShruthiPitta/bahmni-connect-70273080


Feature List

18

Others

1. Reports
a. Out of Box
b. Metabase Custom Reporting

2. Authentication/Authorisation
3. Metadata Management/Concept Dictionary
4. Auto-sync across systems
5. I18n Enabled (Spanish, French, Arabic, etc).
6. Fully Open Source
7. Data Migration Import/Export
8. Audit Log
9. Linux Based (CentOS)

10. Multiple Implementers world-wide
11. LetsEncrypt SSL 
12. Great wiki documentation (Creative Commons)
13. Slack based community channel

https://www.bahmni.org/feature-list

https://www.bahmni.org/feature-list


Bahmni Features in 2021

1. Teleconsultation (Appointment) on Jitsi
2. NDHM - India Digital Health Infrastructure compatible
3. Bahmni with BikaLIMS (SenaiteLIMS) integration over AtomFeed & 

HL-7
4. Covid Starter-Kit
5. Release V0.93

○ Many enhancements across Appointments, Data Import, 
Operation Theatre, Localisation, etc.

○ Bahmni Mart.
○ Security Assessments & fixes.
○ Many bug fixes.

6. Dockerziation (Phase1)
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Priorities for 2022!

1. Bahmni @next - new frontend based on OpenMRS Micro-froentend 
(and move away from Angular.JS)

2. Support more use-cases for Teleconsultation.
3. Upgrade OpenMRS platform (and Java + FHIR support).
4. Security Stream
5. Dockerization and support beyond CentOS
6. Cloud Deployment (multi-instance) + centralized master-data
7. OCR for Paper to Data conversion (IIT Mumbai)
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https://bahmni.atlassian.net/wiki/spaces/BAH/pages/1645674497
/Active+Bahmni+Initiatives+Projects

https://bahmni.atlassian.net/wiki/spaces/BAH/pages/1645674497/Active+Bahmni+Initiatives+Projects
https://bahmni.atlassian.net/wiki/spaces/BAH/pages/1645674497/Active+Bahmni+Initiatives+Projects


Questions + History? + Demo
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EHR for low resource settings
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Jan Swasthya Sahyog (JSS)
Bilaspur, Chhattisgarh 
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https://www.thoughtworks.com/de/clients/jss

I am a Doctor 2.5
Hope and Health for the bottom billion
Healthcare for India’s underprivileged

October 2012
24

http://www.youtube.com/watch?v=VXxN1j58QlU
https://www.thoughtworks.com/de/clients/jss
https://www.youtube.com/watch?v=6wlWC9JoLZo
https://www.youtube.com/watch?v=hAjgg9HlYt8
https://www.youtube.com/watch?v=PVWldsS37gE


 
‣ “People in small places do not have small 

problems”

‣ Why is technology so expensive?

‣ “ ... physician is the natural attorney of 
the poor” 

OUR INSPIRATION

JSS - Making healthcare accessible in rural India
JSS - Visual journey of how Bahmni is used

25

https://www.thoughtworks.com/es/clients/jss
https://www.thoughtworks.com/insights/blog/visual-journey-how-bahmni-used


JSS
‣ “Almost” digitized hospital - uses EMR, 

Billing, Pharmacy/Inventory, Lab, 
Radiology Systems

‣ Using for clinical care, operational 
efficiency & teaching/training

‣ Leveraging connectivity and EHR for 
remote consultation with specialists

‣ Data driven - for research and advocacy

‣ Self-sufficient and self-reliant with the 
system

‣ Aiming for integrated EHR - integrated 
sub-centers and CHW programs 26



Gudalur Adivasi 
(Tribal) Hospital
“Your health is your problem and you should be 
able to take care of yourself” - Dr. Shyla 
Nandakumar

‣ 50 bed Hospital

‣ Infant mortality rate reduced to 
20/thousand from 300/thousand  

‣ Run by the tribals for the tribals

‣ Self reliant - Community collective, 
75% of the tribal have dedicated to 
improvement of health
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Reconstructive Surgery 

• Reconstructive surgery hospital in Amman, 
Jordan. 

• The hospital serves war wounded patients 
from across the region (Syria, Iraq, Yemen 
etc)  who have no access to specialized 
surgical care in their home countries

• The hospital also provides physiotherapy 
and psychosocial support alongside 
specialized surgical interventions

28



Vertical Programmes
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endTB

‣ A Partnership among 3 organisations - MSF, 
Partners in Health (PIH) & Interactive Research & 
Development (IRD) funded by UNITAID

‣ Operational over 17+ countries
 

● http://endtb.org
● Dr. Cathy Hewison on Design, development, and 

deployment of the endTB electronic medical 
record 

● Fighting Tuberculosis with Open-Source Tech

OBJECTIVE 

● To find shorter, less toxic and more 
effective treatments for ‘multidrug-resistant 
TB’ or MDR-TB with two new drugs - 
Bedaquiline and Delamanid

● Aims to share findings with WHO and 
Governments for a much wider impact 
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http://endtb.org
https://www.youtube.com/watch?v=YCSuOAO3134
https://www.youtube.com/watch?v=YCSuOAO3134
https://www.youtube.com/watch?v=YCSuOAO3134
https://www.youtube.com/watch?v=WtnkucSm4Eo


‣ Médecins Sans Frontières (MSF)/ 
Doctors Without Borders

○ Centre Hospitalier 
Kabinda in Kinshasa, DRC

○ Almost 1 million HIV 
positive patients in DRC

‣ University of Dar-es-salaam 
Computing Center (UCC), 
Tanzania

○ Pilot for a HIV center, to 
be followed by a 
nationwide rollout 

HIV
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Architecture
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Bahmni Architecture -> Component Architecture
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Bahmni Architecture -> Data Flow

Bahmni 
(Medical 
Records)

ReportsDCM4Chee 
(Radiology)

Odoo (Billing, 
Inventory etc)

OpenElis 
(Lab)

XRay Device

Orders

Data

Orders

Reports

Orders

Results

Orders
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Bahmni Reporting

HTTPS

Bahmni Report
(Just in time, Scheduled)

Reports 
Configuration

OpenMRS 
Reporting

Bahmni 
Generic/Canned 

Reports

Bahmni-Mart

Custom Reports

OpenMRS ERP ELIS PACS

Bahmni-Mart 
Reports

Metabase/SuperSet/
Freeboard

DHIS2 Integration

To DHIS2

To Other systems
(ADX)
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Bahmni Mart + Metabase
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Bahmni Mart + Metabase
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https://www.youtube.com/watch?v=Icn77tveQsQ


Bahmni Connect

https://www.slideshare.net/ShruthiPitta/bahmni-connect-70273080


‣ Central Bahmni instance (1) acts as master, and central 
data repository. It also serves to define meta-data, 
master-data etc. Bahmni 1, acts as a central hub. 

‣ Bahmni (2) works as a spoke to the hub (1) and is a fully 
functional system for the defined “catchment”. It can be 
installed either on premise in a low-grade server or 
laptop. It syncs data over internet with the hub (1). 

‣ Bahmni (2) can work as a hub for the downstream 
systems in the health centers. Bahmni Connect, from 
other laptops, tablets, smartphones work as spoke 
systems connecting to the local Bahmni hub (2). 
Bahmni Connect syncs data to the local hub typically 
using Wi-Fi.

‣ Use HL7 FHIR resources to communicate with servers 
for patient information

1

3

Bahmni for Mobile Medical Units, Outreach programs, Health 
Centers

2

Hub & Spoke

<FHIR>

<FHIR>

 
 DHIS2
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 DHIS2

Bahmni at Points of Care, integrated to a centralized Data 
Warehousing System for reporting and analytics

<ADX>

<API>

‣ Bahmni at Hospitals/Clinics sync via 
ADX to DHIS2

‣ Aggregate or Individual routine data

<ADX>
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Data Model & Concepts
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Clinical Data Model (high level view)
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OpenMRS Admin 

51https://demo.mybahmni.org/openmrs/

https://demo.mybahmni.org/openmrs/


52

https://github.com/Bahmni/bahmni-java-utils/blob/master/font-transformer/src/test/java/org/bahmni/fonttransform/KrishnaFontTransformerTest.java

