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Patient demand continues to outpace healthcare access
globally, particularly in resource-limited regions, so finding
nontraditional strategies to mitigate this healthcare chal-
lenge is imperative.1 In addition, healthcare facilities can
become dangerous places for disease amplification and
vectors for community outbreaks.? Innovative modalities
have the potential to provide a sterile avenue to mitigate
such outbreaks, to address the diagnostic and triage de-
mands of the community, and to potentially monitor epide-
miologic trends.

Symptom checkers are online applications that allow
users to input symptoms and obtain a diagnostic and triage
decision. Symptom checkers provide a way to reach interna-
tional populations in a cost-effective manner and to adapt to
the societal demand for on-demand electronic healthcare,
as approximately 75% of international web users search
for health information online.®

Syndromic surveillance is the real-time (or near real-time)
collection, analysis, interpretation, and dissemination of
health-related data that enable early identification of the im-
pact (or absence of impact) of human public health threats
that require effective public health action.* Syndromic sur-
veillance relies on clinical signs, epidemiologic trends, and
proxy measures (eg, absenteeism, drug sales, doctor visits)
that create a provisional diagnosis, or syndrome.* As part of
the global infrastructure, syndromic surveillance can be-
come a way to monitor disease, respond quickly, and allo-
cate resources to minimize potential outbreaks. Syndromic
surveillance has evolved since the early 2000s, with suc-
cessful tests and opportunities for improvement occurring
as a result of worldwide natural disasters (flooding, fires, vol-
canic eruptions), pandemic outbreaks (2009 influenza), and
mass gatherings and sporting events (Olympic Games).*®

Prior to 2012, real-time monitoring only consisted of calls
to telephone health advice lines in combination with a partial
snapshot of general practitioner (GP) surveillance network
monitoring.® The 2012 Winter Olympic Games offered new
syndromic surveillance modalities, including GP out of
hours and daily emergency department symptom and diag-
nostic uploads.® After the 2012 Olympics, online symptom
checkers were trialed as a potential addition to syndromic
surveillance with great success and popularity.” A strong
correlation existed between the online symptom checker
and traditional telephone triage data for a number of syn-
dromic indicators.” For some disease systems (eg, respira-
tory), online symptom checker data appeared to provide

298

additional early warning over telephone triage health data.”
These promising early findings suggest that symptom check-
ers combined with real-time data collection can be used to
monitor local and worldwide deviations from epidemiologic
patterns, an outcome even more valuable than the initially
envisioned diagnostic and triage potential.

An accurate and reliable symptom checker is not only
important for consumer diagnostic and triage capabilities
and for monitoring alarms or deviations from epidemiologic
norms, but it is imperative for formulating an accurate epide-
miologic baseline. A large-scale audit of online symptom
checkers identified many inconsistences between symptom
checkers in regard to diagnostic and triage accuracies, with
further variations associated with disease type and severity.?
Further analysis retrospectively and indirectly pitted the doc-
tor vs the symptom checker, suggesting that the doctor out-
performs the symptom checker.® Prospective, head-to-head
comparison studies have revealed some diagnostic and tri-
age inconsistencies with symptom checker use and real-life,
complex patient data, spurring efforts to refine baseline al-
gorithmic accuracies.'®"

Initial critiques called for consecutive, prospective, real-
patient cases with well-validated diagnoses. The Human Di-
agnosis Project is a worldwide effort, created and led by the
global medical community, that is spearheading an open in-
telligence system to map the steps to help any patient or
provider.'? This system mimics the success of Wikipedia
and other open intelligence systems. Physicians can con-
tribute real patient cases, and their physician peers can an-
alyze, solve, or expand on the cases.'? The goal is to build a
vast algorithmic array of real patient data so that doctors can
better address the complex, dynamic, real-life patient—not
forgetting the potential for an accurate baseline for syn-
dromic surveillance. Combining the intelligence of doctors
with machine learning has the potential to provide accurate,
affordable, and accessible care internationally.

The true value of online symptom checkers resides not
in their direct ability to help diagnose and triage the on-
demand healthcare-seeking patient but in the indirect gains
obtained from their use in international public health surveil-
lance. Use of symptom checkers can provide real-time data
monitoring of patient symptoms, forewarning healthcare offi-
cials in resource-limited communities. Officials can thus allo-
cate resources accordingly and stay ahead of many illnesses
and disease outbreaks. The symptom checker is a valuable
tool that healthcare personnel must delve into further to
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harness its true potential—international health syndromic
surveillance.
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