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Objective
To evaluate the utility and timeliness of telephone triage (TT) for

influenza surveillance in the Department of Veterans Affairs (VA).

Introduction
Telephone triage is a relatively new data source available to bio-

surveillance systems.1-2 Because early detection and warning is a high
priority, many biosurveillance systems have begun to collect and an-
alyze data from non-traditional sources [absenteeism records, over-
the-counter drug sales, electronic laboratory reporting, internet
searches (e.g. Google Flu Trends) and TT]. These sources may pro-
vide disease activity alerts earlier than conventional sources. Little is
known about whether VA telephone program influenza data corre-
lates with established influenza biosurveillance.

Methods
Veterans phoning VA’s TT system, and those admitted or seen at a

VA facility with influenza or influenza-like-illness (ILI) diagnosis
were included in this analysis. Influenza-specific ICD-9-CM coded
emergency department (ED) and urgent care (UC) visits, hospital-
izations, TT calls, and ILI outpatient visits were analyzed covering
2010-2011 and 2011-2012 influenza seasons (July 11, 2010-April 14,
2012). Data came from 80 VA Medical Centers and over 500 outpa-
tient clinics with complete reporting data for the time period of in-
terest. We calculated Spearman rank-order coefficients, 95%
confidence intervals and p-values using Fisher’s z transformation to
describe correlation between TT data and other influenza healthcare
measures. For comparison of time trends, we plotted data for hospi-
talizations, ED/UC visits and outpatient ILI syndrome visits against
TT encounters. We applied ESSENCE detection algorithms to iden-
tify high-level alerts for influenza activity. ESSENCE aberration de-
tection was restricted to the 2011-2012 season because limited
historical TT and outpatient data from 2009-2010 was available to
accurately predict aberrancy in the 2010-2011 season. We then cal-
culated the peak measure of healthcare utilization during both in-
fluenza seasons (2010-2011 and 2011-2012) for each data source and
compared timing of peaks and alerts between TT and other healthcare
encounters to assess maximum healthcare system usage and timeli-
ness of surveillance.

Results
There were 7,044 influenza-coded calls, 564 hospitalizations,

1,849 emergency/urgent visits, and 416,613 ILI-coded outpatient vis-
its. Spearman rank correlation coefficients were calculated for in-
fluenza-coded calls with hospitalizations (0.77); ED/UC visits (0.85);
and ILI-outpatient visits (0.88), respectively (P< 0.0001 for all cor-
relations). Peak influenza activity occurred on the same week or
within 1 week across all settings for both seasons. For the 2011-2012
season, TT alerted with increased influenza activity before all other
settings.

Conclusions
Data from VA telephone care correlates well with other VA data

sources for influenza activity. TT may serve to augment these exist-
ing clinical data sources and provide earlier alerts of influenza activ-
ity. As a national health care system with a large patient population,
VA could provide a robust early-warning system for influenza if on-
going biosurveillance activities are combined with TT data. Addi-
tional analyses are needed to understand and correlate TT with
healthcare utilization and severity of illness.
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