
  
 

 

Machine Learning – Analyzing data and 
providing deeper meaningful insights and 
answers 
 
 
At 2Paths, we have spent the last decade working with the world’s largest health-focused 
organizations to use data to make smarter decisions. Analyzing data and aiding our 
clients to elicit meaningful insights from that data is our day-to-day work. We help our 
clients to better understand and automate data flows, implement health information 
systems and build tools to visualize and analyze complex data sets. 
 
 
In recent years, organizations working in the global health space have begun to amass 
larger volumes of data about their work. This data is collected primary for donor reporting 
purposes to measure and track program performance and impact, but there is also a 
growing desire to gain deeper learning from existing data and to utilize it to improve the 
quality and effectiveness of future programs. These factors have driven us to explore the 
use of machine learning techniques to harness the potential of data available within the 
global health sector.  
 
 
By utilizing machine learning techniques, we aim to assist global health organizations to 
answer complex questions by relating contextual and other data sources with traditional 
data analysis and visualization. This type of modeling allows analysis which could 
potentially predict future disease outbreaks or provide answers around what the 
implications and effects of how an eradication program in one country will respond in a 
different country.  
 
 
The Institute for Disease Modeling (IDMOD) is a non-profit institute who creates disease 
modeling and data analysis tools as a part of Intellectual Ventures’ Global Good 
initiative. IDMOD is one of the few groups today who have used statistics with existing 
geography and climate data to begin to demonstrate through targeted modeling how 
these techniques could be employed within global health. 
 
 
We have included the following examples of IDMOD studies to illustrate the application 
and potential of existing data. The studies also demonstrate the far reaching possibilities 
for global health organizations to harness their own data, gain learnings and insights to 
not only measure and track performance today but to predict future outcomes. 
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Examples conducted by IDMOD 
 
Malaria Elimination Campaigns in the Lake Kariba Region of Zambia: A Spatial 
Dynamical Model  
(The full publication is available on IDMOD’s website which can be found here) 
 
As more regions approach malaria elimination, understanding how different interventions 
interact to reduce transmission becomes critical. Detailed spatial surveillance data — 
including household locations, climate, clinical malaria incidence, prevalence of malaria 
infections, and bednet usage rates — were used to construct a model of interconnected 
villages, then a variety of intervention scenarios were tested to see which ones could lead 
to elimination. Understanding the small-scale variation in an interconnected region 
through mathematical modeling provides important insights into the critical thresholds 
for successful outcomes. The complex spatial dynamics of malaria transmission in a 
specific region captured in a mathematical model could then be extended to compare 
the effects of future interventions.  
 

Projected Impact of Dengue Vaccination in Yucatan, Mexico   
(The full publication is available on IDMOD’s website which can be found here) 
 
Dengue is a mosquito-transmitted viral disease that is common throughout the tropics. 
Despite a long history in humans and extensive efforts to control dengue transmission in 
many countries, the number, severity, and geographic range of reported cases is 
increasing. Most control efforts have focused on controlling mosquito populations, but 
the main vector, Aedes aegypti, flourishes in human-disturbed and indoor environments. 
Using historical dengue data, a detailed simulation of human and mosquito populations 
was fit to project future transmission, then efficacy data was used from vaccine trials to 
evaluate the benefit of potential vaccination deployment strategies in the region.  
 

Analysis of Vaccination Campaign Effectiveness and Population Immunity to 

Support and Sustain Polio Elimination in Nigeria                                          
(The full publication is available on IDMOD’s website which can be found here) 

In order to achieve poliovirus (PV) eradication, it is crucial for policymakers to know 
which areas are most vulnerable to PV and what impact supplementary immunization 
activities (SIAs) are having in addressing this vulnerability. A new method of assessing 
vaccination campaign effectiveness and estimating immunity at the district-level was 
used to plan the vaccination campaigns prospectively to better manage population 
immunity. The model in this type of study provides a novel method for assessing 
vaccination campaign performance and epidemiologically-relevant estimates of 
population immunity. Small-area estimates of campaign effectiveness could then be 
used to evaluate prospective campaign plans. This modeling approach could be applied 
to other countries as well as other vaccine preventable diseases. 


