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Background

The CORD-19 dataset [1] was created to find ways to use Natural Language Processing (NLP) techniques “to develop text
and data mining tools that can help the medical community develop answers to high priority scientific questions” about
COVID-19. One of these questions is to find how certain factors such as age and diabetic condition (also called “risk
factors”) [2] affect events such as COVID-19 acquisition and COVID-19 diagnosis (also called “outcomes”).

Research papers discussing risk factors can be categorized into different study types based on the “level of evidence” they
provide to support their conclusions. For example, some papers report the results of stringent randomized controlled clinical
trials with a large study population (high level of evidence), some report results of a single patient (low level of evidence)
etc. Various checklists and guidelines have been published to establish standards for the different study types [3, 4, 5, 6, 7].

Evidence gap maps

Evidence gap maps [8, 9] provide a quick way to summarize and visualize existing research on a specific topic by plotting a
matrix where the rows are the risk factors (also called “interventions”) being studied (e.g. age, diabetes) and the columns are
the outcomes being measured (e.g. risk of COVID-19 acquisition or diagnosis). In addition, each cell in the 2D matrix is
further subdivided into the different study types to indicate the level of evidence supporting various risk factors which have
been analyzed. The gaps in this matrix point to gaps in evidence, which in turn indicates that a particular risk factor would
require further analysis (in the form of more clinical trials etc). While the original evidence gap maps used static values for
risk factors and outcomes, the pandemic nature of COVID-19 is forcing epidemiologists to study a large number of risk
factors and outcomes to better understand the different factors at play. So I proposed creating a dynamic evidence gap map
which allows the researcher to dynamically select from a large list of risk factors and outcomes, and automatically update the
evidence gap map based on the selected values. In fact, a medical dictionary containing a list of risk factors, outcomes and
study types was created specifically for the CORD-19 challenge [10].

I have built a dynamic evidence gap map [11] using the faceted search service Algolia. The NLP library spaCy [12] was used
for identifying risk factors, outcomes and study types using rules-based approaches. Then the risk factors, outcomes and
study types were added as facets during search index creation. The figure below shows a screenshot of the dynamic evidence
gap map. As future work, I plan to incorporate ML techniques to improve the identification of risk factors, outcomes and
study types.
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