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Abstract
First responders have a critical need for rapidly
identifying toxic chemicals during emergencies.
However, current systems such as WISER require a
large number of inputs before a chemical can be
identified. Here we present a novel system which
significantly reduces the number of inputs required to
identify a toxic chemical.
Introduction
The rapid and accurate identification of toxic
chemicals is critical for saving lives in emergency
situations ranging from terrorist attacks to chemical
plant incidents. Unfortunately, current systems such
as WISER (developed by the National Library of
Medicine [NLM]) require a large number of inputs
before a chemical can be identified [1]. This is
because chemicals tend to have a high overlap of
symptoms (e.g., irregular breathing) resulting in few
that are discriminating. Furthermore, these systems
use Boolean Search to access databases, and provide
little assistance for determining which symptoms are
the most discriminating. To address this problem, we
designed and evaluated a novel system to help first
responders rapidly identify toxic chemicals.
Design and Evaluation
We collaborated with an experienced first responder
from a local county hazardous materials response
team to iteratively design an algorithm and interface
that addressed the high overlap of symptoms across
chemicals. We then used guidelines (e.g., provide
system feedback) from the heuristic evaluation
method [2] to implement and refine the design.

The above method resulted in a prototype which
ranks the symptoms based on their ability to eliminate
close to half of the remaining chemicals. For
example, as shown in the upper left pane of Figure 1,
the top-ranked symptom (Eyes: Dilated) will
eliminate 46% of the chemicals (as shown by the popup box) if its yes option (“Y”) is selected. Once a
symptom is selected as “Y” or “N”, it is moved to the
lower left pane, the chemicals matching the inputted
selections are displayed in the right pane, and the
symptoms for the remaining chemicals are re-ranked
in the top left pane.
System performance was evaluated by simulating a
user diagnosing a chemical exposure using either
WISER or our prototype. In each case, we calculated
the smallest number of symptoms to uniquely identify
each chemical, and averaged this number across all
chemicals. For WISER, the smallest number of
symptoms for each chemical was estimated by
randomly sampling (without replacement) the
symptoms of the chemical until it was uniquely
identified; recording the number of symptoms
needed; and averaging that number over 2000
repetitions of the above method. Similarly, we
estimated the average number of symptoms to
identify a chemical by using our prototype to select
the symptoms. Significantly fewer symptoms were
needed to uniquely identify a chemical using our
prototype (mean=8.33, SD=0.7) compared to WISER
(mean=25.69, SD=12.79, p<.01 two-tailed t-test).
Conclusion and Future Research
A demonstration and the source code for our prototype

have been provided to the WISER team at NLM. We
hypothesize that our approach should improve the rapid

identification of toxic chemicals during emergencies.
In our future research we plan to test that hypothesis
through a comprehensive user study with first responders.
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