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Outline

1. Background
a. My background
b. Digital solutions in global health
c. CommCare /mobile apps for global health

2. Artificial Intelligence 
a. What is AI? What is Machine Learning? 
b. Uses of AI for global health 
c. An example from Mozambique

Main message: Digital has huge potential, but is not a magic 
bullet. Need to have the right expectations. Same for AI. 



Quick Orientation

• Digital Health: use of digital technology to improve 
global health efforts, e.g., electronic medical record 
systems, supply chain systems, mobile apps, messaging. 
Note: some divide digital health into ‘eHealth’ and ‘mHealth’

• FLW Digital Platforms: a subset of digital health that 
focuses on equipping Frontline Workers (FLWs) with 
apps. 

• Artificial Intelligence in Global Health: the use of a 
certain, increasingly popular algorithms (AI) as an add-on 
to existing digital health interventions. Often require data 
as input. 



Crawl, Walk, Run
(with your data)

Consistent Data Use

Simple 
Analytics

AI



My background

1991-1997 Got PhD in Artificial Intelligence  
1997-2004 Published many papers in AI and Human-Computer 

Interaction
2004-2005 Left research world, got an MPH
2005-2009 Lived in East Africa, worked on many data systems
2011-2012 Co-founded community-driven org, Spark 

Microgrants
2008-now Helped scale CommCare



Unsuccessful report (2005)



Successful report (2006)



Digital in Global Health
April 17, 2019

WHO releases recommendations on 10 
ways that countries can use digital 
health technology.

“Harnessing the power of digital 
technologies is essential for achieving 
universal health coverage,” says WHO 
Director-General Dr Tedros Adhanom
Ghebreyesus.  



Recommendations #6-8



CommCare



CommCare



Track data 
over time

Empower
end-users

CommCare



Start small
or scale

Work
offline

Track data 
over time

Empower
end-users

CommCare



Growth of CommCare, globally 

Growth of CommCare



Growth of CommCare, globally 

Large Scale in India



Growth of CommCare, globally 

Another Cautionary Tale

B. DeRenzi, L. Findlater,  G. Borriello, J. Jackson,  J. Payne,  B. Birnbaum,  T. Parikh, N. Lesh, 
“Improving Community Health Worker Performance Through Automated SMS”, ICTD 2011, to appear



Definition of Artificial Intelligence

“the use of computers for automated decision-
making to perform tasks that normally require 
human intelligence.”

From a recent report entitled “Artificial Intelligence in Global Health Defining a 
Collective Path Forward”, by the Rockefeller Foundation,  USAID,  Center for 
Innovation and Impact, and Bill and Melinda Gates Foundation. 



Uses of AI

General
• Detect fraud
• Predict customer 

behavior
• Optimize operational 

processes
• Segment consumers and 

tailor marketing

FLQ Digital Platforms
• Identify FLWs who 

submit suspicious data
• Identify high risk clients
• Reduce stock outs
• Segment clients to tailor 

behavior change 
communication 



Growth of CommCare, globally 

Building Blocks of AI 

Artificial Intelligence in Global Health Defining a Collective Path Forward”, by 
the Rockefeller Foundation,  USAID,  Center for Innovation and Impact, and 
Bill and Melinda Gates Foundation. 



Growth of CommCare, globally 

Dimagi AI Priorities 

Adding Chatbot
to FLW apps

Predictive Analytics 
with Machine Learning



FLW Use Case #1: Chatbots

Idea: Extend a FLW app with a direct-to-
client (d2c) experience that engages clients 
after FLW encounter, using a persona and 
natural language processing (NLP). 

Examples:
– Adherence Bot for HIV/TB care
– Follow up after IMCI session
– Nutrition counseling to augment Growth 

Monitoring 

Poshan Didi
Chatbot



FLW Use Case #1: Chatbots

Idea: Extend a FLW app with a direct-to-client 
(d2c) experience that engages clients after FLW 
encounter, using a persona and natural language 
processing (NLP). 

Opportunities:
– Deliver existing content in a way that will 

be more engaging for many clients
– Strengthen health system while making 

care more consumer centered
– Extend range of services, e.g., possibly 

mental health counseling

Poshan Didi
Chatbot



FLW Use Case #1: Chatbots

Idea: Extend a FLW app with a direct-to-
client (d2c) experience that engages clients 
after FLW encounter, using a persona and 
natural language processing (NLP). 

Challenges:
– Literacy / speech recognition in local 

languages
– Phone availability / Smartphone 

penetration 
– NLP for local languages

Poshan Didi
Chatbot



What is Machine Learning?

“a subset of AI that uses algorithms that give computers the ability 
to learn without being explicitly programmed”

Artificial Intelligence in Global Health Defining a Collective Path Forward”, by the Rockefeller Foundation,  
USAID,  Center for Innovation and Impact, and Bill and Melinda Gates Foundation. 

“Machine learning (ML): A subfield of AI that is specifically 
concerned with learning. ML uses computers to detect patterns in 
data and use these patterns to make inferences about unseen data. 
Most modern AI applications rely on ML.”

Introduction to AI and AI for Good, Craig Jolley, Ph.D., U.S. Global 
Development Lab October 2018



Machine Learning

Adapted from, “Introduction to AI and AI for Good”, Craig Jolley, Ph.D., U.S. Global 
Development Lab, October 2018

Data

Answers



Machine Learning

Adapted from, “Introduction to AI and AI for Good”, Craig Jolley, Ph.D., U.S. Global 
Development Lab, October 2018

Data

Answers

Data

Answers

Answers



Machine Learning

“Introduction to AI and AI for Good”, Craig Jolley, Ph.D., U.S. Global Development Lab
October 2018



Use of Machine Learning 

• Image classification
– Infer nutrition status from images or videos 
– Classification of radiologic images 

• Predictive Analytics
– Predict who will give birth at home vs. hospital
– Predict which patients will default from treatment, 

or miss their next visit. 



Case Study:  Using ML to Predict Missed 
Appointments by People on ART in Mozambique 

Programmatic Challenge

• Mozambique has made great 
progress in scaling up HIV 
diagnosis, prevention and 
treatment services

• However, missed
appointments and
suboptimal retention are still
important challenges

Digital Platform

• CommCare has been 
adapted for use in 
Mozambique’s health 
system, with the support of 
the Ministry of Health and 
USAID

• The local version of
CommCare is called
Infomovel



Rational for AI

• What if patients at high risk for default could be identified before
they miss appointments? This might enable more efficient and 
effective targeting of interventions

• Dimagi and ICAP proposed using machine learning to develop a 
way to identify and flag at-risk patients

• HRSA supported a rapid program of development and user 
feedback, “kick starting” the project via the OpCon funding 
mechanism

• All work done in collaboration with MOH and CDC  



Infomovel



Project Objectives

• Using machine learning, develop a framework to assign 
a defaulter risk score to clients currently in Infómovel

• Use the defined framework to assign a “flag” (e.g., a 
visual alert) to the 20% of clients predicted to have the 
highest risk of defaulting

• Assess the risk scores against historical data and data 
from June – August 2018 from 4 sites in 2 provinces, to 
determine what percentage of actual defaulters 
were/would have been flagged 

• Obtain user feedback from CHWs and facility level 
staff in two facilities in Nampula Province



Building a Dataset

Site Patients Visits

Akumi 313 910

Muhala 146 487

Namacata 19 88

16 de Junho 13 62

Total 491 1,547

The team’s definition of defaulter was any patient that missed a scheduled visit by 7 days or more. 
Additional slides will demonstrate results when visits were missed by 7, 10, 14 and 28 days



Machine Learning Results: Summary

Interpretation for cross facility data

# days a visit was 
missed by Prevalence Rate ML Predictor for top 

20% of at-risk

7 31.80% ~50%

10 28.30% ~43%

14 26.20% ~40%

28 19.80% ~ 38%



Refining the Model: Facility-Specific Focus

Results when we build the model for just one site

Missing days Prevalence Rate ML prediction for 
20%

7 35.7% 60%

28 23.1% 45%



The horizontal line is 
the sample defaulter 
prevalence

The blue area of the 
graph shows us how 
the true defaulters vary 
over risk rankings

The red area of the 
graph show us the best 
possible performance the 
algorithm could do

Machine Learning Prediction: 7 day Missed Visit Results



Overall Findings

• Machine learning was able to flag the subset of 
patients at highest risk of defaulting
– More work needs to be done to refine the model

• Use of the flag was of high interest to CHWs 
and health facility staff
– Workflows and Infomovel use will need to be 

optimized/adapted in order to implement it with 
maximal effect 



Crawl, Walk, Run
(with your data)

Consistent Data Use

Simple 
Analytics

AI
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Questions? 

Feel free to contact me at nlesh@dimagi.com

mailto:nlesh@dimagi.com
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