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ESSENCE & NSSP

= ESSENCE was identified as a new tool available on the NSSP
Platform

= Goal is to help CDC improve data quality, efficiency, and
usefulness of data collected as part of the NSSP

w National Syndromic

Surveillance Program
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The Evolution of ESSENCE

Wayne Loschen, Sheryl Happel Lewis, Richard Wojcik, Howard Burkem, Joseph Lombarde
The Jahns Hopkins Undversity Applied Physics Laboratory (IHU/APL)
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The Centers for Disease Control and Prevention announced that
the National Syndromic Surveillance Program (NSSP) is
transitioning to new syndromic surveillance software —the
Electronic Surveillance System for the Early Notification of
Community-Based Epidemics (ESSENCE)—which will be hosted
on the cloud-based BioSense Platform
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After the Boston bombings,
ESSENCE was adapted to look for
non-infectious health events
including: Anxiety, Depression,
Suicidal Tendencies, and Hearing
Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.
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Y2K: The precursor to the current ESSENCE system, the Maryland
Disease Surveillance and Reporting System (MDSRS), goes live for
Y2K surveillance. This leads to the DARPA Bio-ALIRT program in
«ward Burkem, Joseph Lombardo

which JHU/APL teams with DoD-GEIS to improve detector r——
algorithms and the early system architecture.
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After the Boston bombings,
ESSENCE was adapted to look for
non-infectious health events
including: Anxiety, Depression,
Suicidal Tendencies, and Hearing
Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.
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September 11th, 2001:
This afternoon,
ESSENCE Il goes from
being a research project
to a live operational
system in Maryland.
ESSEMCE has been
converted from a static
web framework to a
fully dynamic version

with a database backend.

Suicidal Tendencies, and Hearing
Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.
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Iraq War: In response to the need to monitor
deployed troops, ESSENCE Ill is developed

and deployed in March 2003. In 3 weeks, the
ESSENCE team builds an entirely new version

of ESSENCE with new datasources,
customizable groupings, and the first -
incorporation of an outside detector. This l I O n 0

substantiates the value of adding an

Application Program Interface (API) to the Wayne Laschen, Sheryl Happel Lewis, Richard Wojcik, Howard Burkom, Joseph Lombardo
detection system so new algorithms can be i s s e FRIERAFLE

plugged into ESSENCE.

B The reeed in bemgin looking for 5 very wpechs

ek rrame s

The Centers for Disease Control and Prevention announced that
the National Syndromic Surveillance Program (NSSP) is
transitioning to new syndromic surveillance software —the
Electronic Surveillance System for the Early Notification of
Community-Based Epidemics (ESSENCE)—which will be hosted
on the cloud-based BioSense Platform
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ANCR: In 2004, Maryland, Virginia, and the

District of Columbia agree to share data
across state lines, and the “Aggregate
National Capital Region” version of ESSENCE
is created. This sparks the need for the
“Enhanced Surveillance Operating Group
(ESOG),” a group of users who help guide
future development efforts in ESSENCE.
This close tie with users becomes a
foundation for the ESSENCE system.

for Disease Control and Prevention announced that
Syndromic Surveillance Program (NSSP) is
10 new syndromic surveillance software—the
Surveillance System for the Early Notification of
Based Epidemics (ESSENCE)—which will be hosted
pud-based BioSense Platform

After the Boston bombings,
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non-infectious health events
including: Anxiety, Depression,
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Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.
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The Evolution of ESSENCE

Wayne Loschen, Sheryl Happel Lewis, Richard Wojcik, Howard Burkem, Joseph Lombarde
The Jahns Hopkins Undversity Applied Physics Laboratory (IHU/APL)
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2007 Super Bowl & 2009 Presidential Inauguration:

These high-profile events provide the opportunity to test
information-sharing strategies and deploy the InfoShare tool to
allow NCR ESSENCE users the ability to share information with
Federal partners during the event.

INFORMATION SHARING EXCHANGE
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JThe Evolution of ESSENCE

Wayne Loschen, Sheryl Happel Lewis, Richard Wojcik, Howard Burkem, Joseph Lombarde
= Johiris Hopkins Liniversity Applied Physics Laboratory [IHU/APL)

Working with DoD-GEIS, the ESSENCE team identifies the need

to transition the technology and lessons learned from ESSENCE
to open source versions that are easy to operate, free, and can

be deployed around the world. The SAGES toolkit is developed;
including OpenESSENCE and ESSENCE: Desktop Edition.

The Centers for Disease Control and Prevention announced that
is
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2 After the Boston bombings,
ESSENCE was adapted to look for
non-infectious health events
including: Anxiety, Depression,
Suicidal Tendencies, and Hearing
Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.

* Sustainable
* Multi-Use

fi 5 [ 1o
* Global Information 4" KMOWLEDGE REPOSITORY

DATA EXPORT &)

AS
G- anaLyzing -V

APL

TREFRCT ol mon fure bien bl wrehnat The WIRRST 6 ARy WRONn, aumerms ralaborsne, EEreree isen, ond ofl of Tie dedicated me mber of the LT trem



SENCE
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non-infectious health events
including: Anxiety, Depression,
Suicidal Tendencies, and Hearing
Loss. The system helped track
the health of the Boston
communities as they dealt with
the aftermath of the attacks.

of
Community-Based Epidemics (ESSENCE)—which will be hosted
on the cloud-based BioSense Platform.
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The Centers for Disease Control and Prevention announced that
the National Syndromic Surveillance Program (NSSP) is
transitioning to new syndromic surveillance software—the
Electronic Surveillance System for the Early Notification of
Community-Based Epidemics (ESSENCE)—which will be hosted
on the cloud-based BioSense Platform.
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Current ESSENCE Locations

State
» Washington
» Oregon
* Indiana
* Nebraska
» Texas
* Maryland
* District of Columbia
* Virginia
* Florida
» Arkansas
* Tennessee
» Delaware

Veterans Affairs

ESSENCE Locations

DoD

Regional, County, City
* Missouri & St. Louis, IL
» Aggregate NCR

* Tri-County, CO

« Stanislaus County, CA

« Santa Clara County, CA
» Cook County, IL
 Tarrant County, TX

* Marion County, IN

» Oklahoma City, OK
* Boston, MA

“*| Surveillance Program

National Syndromic

Jan 2016
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Introduction

This is the first of two stepwise laboratory exercises that guides the user through
select ESSENCE features and functions. Initially, it is recommended that users follow
the suggested paths to walk through the basic components of ESSENCE. However,
soon it will become evident that there is more than one pathway to access ESSENCE
data visualization and analysis features.

Given that there is no one single “correct” method for using ESSENCE, after walking
through suggested paths within this exercise, the user is encouraged to further explore
additional functions embedded within ESSENCE features. With frequent use and
familiarity, over time, individuals often establish their preferred path(s) for viewing
ESSENCE visualizations and analysis outputs of interest.
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Features and Functions

Within this challenge, you will:
* Log into ESSENCE

= Access the Query Portal and conduct a simple query

> Use the following functions on the Time Series Page :
— Weekly Time Series Viewer
— Stacked Graphs
— Detector Comparisons
— Configuration Options
— Stratification Queries
— Overlay

> View a Data Details page
> View a GIS Map

= Access the Alerts Lists and get familiar with the options and
fields
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Logging In

* Log into the NSSP ESSENCE training site:
> Go to https://cloudessence.jhuapl.edu/nssp essence

= Note: Mozilla Firefox is the recommended web browser for use
with ESSENCE. Compatibility is not guaranteed with other
browsers.

> Enter your user ID and password and click the Log In button

User ID

Password

> This will take you to the NSSP ESSENCE home page

22


https://cloudessence.jhuapl.edu/nssp_essence

ccessing the Query Portal

Manage Users | Analyze Logs | Reference Manager | Logout Essence Test User

Bookmark Page

Home | AlertList myAlerts myESSENCE EventList ¥ Overview Portf Stat Table Map Portal Bookmarks Query Manager DataQuality ™ Report Manager More ™
Version 1.20
System Information
Date ‘ Description
14320 ‘ Staging system maintenance occurs the second Thursday of every 1 month from 2:00 PM to 4:00 PM

This Information is for Authorized use only.

Your ability to access this information is granted with the e that you wil with and not violate privacy information policies. This is a private system
d is only to be used by iz By i the user is stating that they are the indicated user.

ESSENCE PROTOTYPE DISCLAIMER
NO WARRANTY

THE JOHNS HOPKINS UNIVERSITY APPLIED PHYSICS LABORATORY (JHU/APL) PROVIDES THIS ESSENCE PROTOTYPE SOFTWARE FREE OF CHARGE AND "AS 15" WITHOUT WARRANTY OF ANY
KIND. JHU/APL DOES HOT WARRANT THAT (i) THE SOFTWARE WILL BE OR ERROR FREE, OR (ii) THE DATA PRODUCED BY THE SOFTWARE WILL BE ERROR FREE. JHU/APL DISCLAIMS ALL
WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING (BUT NOT LIMITED TO) ANY AND ALL IMPLIED WARRANTIES OF PERFORMANCE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, HON-INFRINGEMENT, NON-INTERFERENCE, AND ACCURACY OF IHFORMATIONAL CONTENT. YOU THE USER ASSUME THE ENTIRE RISK AND LIABILITY OF USIHG THIS SOFTWARE OR
THE DATA PRODUCED THEREBY, INCLUDING USE I COMPLIANCE WITH ANY THIRD PARTY RIGHTS. JHU/APL SHALL NOT BE LIABLE FOR ANY ACTUAL, INDIRECT, CONSEQUENTIAL SPECIAL OR
OTHER DAMAGES ARISING FROM THE USE OF, OR INABILITY TO USE, THIS SOFTWARE OR THE DATA PRODUCED THEREBY, INCLUDING, BUT NOT LIMITED TO, ANY DAMAGES FOR LOST
PROFITS, BUSINESS INTERRUPTION OR LOSS OF DATA EVEN IF JHUfAPL HAS BEEN ADVISED OF THE PROBABILITY OF SUCH DAMAGES.

NOT FOR PUBLIC DISCLOSURE

= The Home Page provides access to the System Information section.

This section can contain announcements and information posted
by the administrators.

= For this walkthrough, please click on the Query Portal
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Using the Query Portal

Query Wizard
Datasource: Time Resolution:  Detector: As Percent Query: Start Date: End Date:
Patient Location (Full Details) ~  Daiy ¥ | | Regression/EWMA 1.2 |~ No Percentage Query |¥ | 121ul06 (] 100ct06 (]
Available Query Fields «|  syndrome Selected Query Fields »
35 Patient Location (Ful Details) e Geography System
=ed o Region
=3 Geography System Select values for Syndrome:
Medical Grouping System
ElRegion Bot_Like -
- ESSENCESyndromes
=] HHS Region - Exposure
1 Syndrome F|x
Fever .
Hstate al = Fever
£ Zpcode Hemr_II
=] Fadity 11
Hsite Injury
MNeuro
=143 Medical Grouping System
Other hd
=] chiefComplaintsubSyndromes
Select || He
=] syndrome
=] chiefcomplaints
=] Triage Notes Orig
=] Age Group
=] CDC 1LI Reporting Age Group
=] Ten Year Age Group
=] Distribute Age Group
=] Age Range
= sex
< i o Table Buider || Time Series || Data Details || Graph Buider || Overview || Adv Qry || Reset

= To use the Query Portal, you will first choose your Datasource.
= Then choose any Time Resolution, Detector, Date Range, and if you want a percent query option

= Next you can select any parameter on the left pane. It will fill in the center pane with the available options
for you to choose for that parameter.

= Once you have chosen all your parameters, choose the ESSENCE feature you want to use your query
definition in: Table Builder, Time Series, Data Details, Graph Builder, Overview

= If you need to create a more complex query using and/or logic between parameters, you can choose the
Advanced Query Tool option from this bottom at any time.

= For this walkthrough, we will choose the Time Series Option next.
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Time Series Page

je3|

scription
Query Options

Home Alertlist myAlerts myESSENCE Eventlist ¥ | Overview Portal Query Portal StatTable Map Portal | Bookmarks Query Manager DataQuality ™ Report Manager More
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200
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100
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You can view your time series
image and mouse over any point to
get more information.

You can view the data from the
query in the Data Table including
the count, expected value from the
detector, and detector output
(normally Pvalue)

You can view popup graphs
showing stacked graphs, weekly
views, and detector comparison
plots.

You can perform an overview query
and apply it directly to your
existing graph.

You can save this query / time
series for use in myAlerts,
myESSENCE, or your saved Query
Manager.

You can stratify your query under
the Data Series Options to view a
breakdown of parameters, such as
Age Group or Geographic Region.

For the purpose of this
walkthrough, please click on the
“Show Weekly Time Series Viewer”

25
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Time Series Page: Weekly Popup

= This popup will show the
query in a weekly form.

* You can modify the date
range quickly by choosing 1
year or 6 months options
underneath the graph.

Weekly Data Counts

= For the purpose of this
walkthrough, please close

this window and choose an
s “Age Grou_p” stacked graph
ST mm— Sl e s popup option.
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Time Series Page: Weekly Popup

aph of Time Series Data by Age

600

550

500

S A
Ay P AR MEARENRRE
350

300

250

This popup will show the
query broken down by the
parameter chosen in a
stacked graph.

You can mouse over the
graph to get additional
details.

For the purpose of this
walkthrough, please close
this window and choose the
Submit button on the “Select
detectors to compare”

popup.
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Detector Comparison -- Data
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Download

Detector Comparison -- CDC Detectors
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R e
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W Alert  Warning W CDC-C1 = CDC-C2 & CDC-C3

Download

Time Series Page: Weekly Popup

*= This popup will show the

query in the top graph, Non-
CDC algorithms in the middle
graph, and the CDC Ears
algorithms in the bottom
graph.

This allows users to compare
the results of multiple
detectors at one time.

For the purpose of this
walkthrough, please close
this window and follow the
instructions on the next slide.




Time Series Page: Data Series Options

E Eventlist ™ | Overview Portal QueryPortal Stat Table

Map Portal | Bookmarks  Query Manager

Data Series Options

ingle Graph

Multiple Graph (Large)

Muftiple Graph

(smally

Daily Data Counts

2 O o T

450
400

The composite feature runs detection on the sum of the data from each
series based on a predefined stratification (e.g. Hospital, SchoollD,
StorelD). It removes any series from the sum that contains one or more
zero values. This includes any zero in the entire baseline plus the
additional time prior to the start date used to warm-up the detectors

(around 40 days).

Under the Data Series
Options, you can choose a
parameter to stratify by.

These stratification queries
can be shown in a single
graph (if number of series is
small enough), multiple
graphs (large) and multiple
graphs (small).

There are also options for
Composite Detection,
Removing Zero Series, and
putting each year as its own
series.

For the purpose of this
walkthrough, please click
Age Group, and Update.
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Time Series Page: Stratification Graph

» The Stratification Graph will
contain detector results from
each series.

o -
= e TR FEE Multiple Graph (Large) Multiple Graph (Smal) ] F o r th e p u rpose of th is
Composite with Zero Series Removed: a
e walkthrough, please click on
L the Show As option: Multiple
- Daily Data Counts ( Stratification : Age Group ) G ra p h (S m a I I ) a n d cI i c k
300 ™ N\
Wx/\j\/\p/ %\/UWVV W Update.
:Eg :’h‘q‘,ﬂ"\\‘,«"nw.’&\“‘;ﬁ" \-)‘"\,-./\‘-v_«.‘ o .,,\‘,,\a o i\‘-, Wt et et
N T Y T N T T Y
W 00-04 W07 .13-44&‘%“/‘1&"\"9 W Alert W Severe
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—IData Series Options

Time Series Page: Stratification Graph

Data Series Options.
Stratification: Show As: Single Graph Muftiple Graph (Large) @ Multiple Graph (Small)
Composite with Zero Series Removed:
IlemmmlernSeﬁs
Each Year as its own Series:
00-04 05-17
150
100 40
P A A S A
vvvvvvvvvv
A %%w%%% WRRRLY %a%%%%%@,
W 00-04: Normal W 05-17: Normal
[[Dosmiosa | B
“ClcksruPare on P grach 10 s o Pferscve v “CiK anubare n e grepn 2 s o sl v
18-44 4564
50
120 L
WMW\[‘*W A .
80 30
33 2
20 10
S B ) S —
:'%@%‘3%9%%%% : %%%%%@ %%% 77777 %%’a&%%%
% % % ﬁ’@ ‘% & % *% *@ *%
W 18-44: Normal a 456
= =

= Each series is now in its own
graph.

= For the purpose of this
walkthrough, please click on
the plus sign next to the
Configuration Option label.
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Time Series Page: Configuration Options

T
§ & 2 & g & 3 MW @
L] S 8B 4 3

= From many locations in
ESSENCE, you can change
the definition of the query
you are currently looking at
by choosing the
Configuration Options.

Additionally, on the time
series page, you can undo all
the stratifications or overlays
you have performed by
clicking on the Time Series
button again.

For the purpose of this
walkthrough, please click on
the Time Series button, then
click on the Overlay button.
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Time Series Page: Overlay

= The Overlay option will allow
you to create a new query,
e R | | "~ .=« and overlay it on top of the

Patient Location (Full Details) | |Daly ¥ |Regression/EWMA 1.2 | ¥ No Percentage Query ~ | 12Jul6 | 100cti6 (| existi n g (17 o ri g i n a I b q u e ry yo u
_ | Available Query Fields %!  syndrome Selected Query Fields bed p e rfo rm e d
L]

=3 Patient Location {Full Details) o ~
== Geography System = Geography System F
=]Region Region

3 HH Region Select values for Syndrome: <

Medical Grouping System

= state =
| g Tipcod forke ESSENCESyndromes
=l fpcace Exposure
=] Faiity Syndrome Al

Sa o - ~" | = For the purpose of this

(=3 Medical Grouping System
=] ChiefComplaintSubSyndromes Hermr_TIl

Somime walkthrough, define a new

Injur
(=] Triage Notes Orig e

= A o ! query that is different from

(=] Ten Year Age Group )
Select

i ) your original query, and click

=] sex

il “Add Overlay”.

=] Patient Class

5 Disposition Category

5 Discharge Diagnosis

5 1CD10 Discharge Diagnosis
=] Diagnosis Type

(=] €C and DD Category

(=] Fadiity Type

=l ccand DD

=] Clinical Impression

(=] Chief Complaint History
:;:I Discharge Diagnosis History R

« i S Add Overlay || Cancel
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W Basic Parameters

Time Series Page: Overlay

Configure Overlay
Denominator Parameters
Use Denominator:

Style: Single

Date Alignment: | Actual Dates
Show Axis Left Axis Right Line Graph Bar Graph
| Original @ © @ (@]
7] Overlay @] @ @

Legend

| Style

¢ single: Plots all gqueries on the same graph.
Multiple Large: Plots each query on its own large graph.
Multiple Small: Plots each query on its own small araph.

Date Alignment

Actual Dates: Uses the dates saved with each individual query.

Global Dates: Uses the dates provided on the form for all selected queries.

Start Together: Uses the dates saved with each individual guery, but aligns them so that they all start at the leftmost side of the
araph.

End Together: Uses the dates saved with each individual query, but aligns them so that they all start at the rightmost side of the
araph.

Denominator Type
Original/Overlay Mumerator is the original query and denominator the guery selected to overlay the original.
Global Denominator: Mumerator is the overlay query selected and the denominator is the original time series.

Display Overlay Cancel
= 2. £ B B o S iy g E Eo

The Overlay configuration
window, you can choose
single or multiple graphs,
and date alignment.

Under the denominator
parameters section, you can
decide if you want to have
the one of the queries divided
by the other.

You can also display the
overlay and/or original query
on the same or different axis.

For the purpose of this
walkthrough, leave the
defaults and click Display
Overlay.
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Time Series Page: Overlay

[*eonf
e = The result will be displayed.
» il = Currently, the data table
- - below the graph only
;;; represents the original query.
- - We hope to update this in the
. - future to include both the
AT T T T original and the overlay.
= [Data Details | Map View]
| Show Weekly Time Series Viewer: ‘ |
lect ontions rusanusmdﬁeduram:“ml
= For the purpose of this
o —— walkthrough, click on a data
- o details link in the data table
e — below for a single date.
89)



Data Details Page

[t Descripti

[+ Query Gptions

Il configur, n
[ araphs

[Flime of Day Graph

[Havaiable Links

Home AlertList myAlerts myESSENCE | EventList ¥ | Overview Portal | Query Portal StatTable Map Portal =Bookmarks QueryManager Data Quality ™ ReportManager  More ¥

Select Pie Chart(s):

Region
Faclity
Site.

i
Age Group
CDC ILI Reporting Age Group

Select Bar Chart(s):

Region
Fadilty

Site
MediicalSubGrouping
Age Group

Add Bar Chart

Time Interval (Integer between 1and 360 minutes): 30

Popup Time of Day Graphs

Data Details Table Configuration

Facility

PIN Date | Time | ‘20 | Zipcode Region C Patient County ChiefC ChiefComplaintParsed
Hosp01_NULL_VAER 5089 | 05OctD6 | 10:39PM | Hospital 01 | 20721 | MD_Prince Georges | nene FEVER AND NAUSEA FEVER NAUSEA pel
Hosp01_NULL_MDER 9868 | 05Oct06 | 10:32PM | Hospital 01 | OTHER | OTHER_REGION Fever/ Vamiting FEVER VOMITING 56l
Hosp01_NULL_VAER 9983 | 05Oct06 | 09:42PM | Hospital 01 | 20774 | MD_Prince Georges none Fever FEVER iFe
Hosp01_NULL_VAER 8346 | 05Oct06 | 09:41PM | Hospital 01 | 20772 | MD_Prince Georges | none Sinus Cong. fever SINUS CONG FEVER iFe
Hosp01_NULL_MDER_S579 | 05OCtD6 | 07:42PM | Hospital 01 | OTHER | OTHER_REGION FEVER EAR PAIN FEVER EAR PAIN iFe

The Data Details provides the line
listings for the query you
performed.

You can scroll left/right to view all
the information provided by that
data source.

You can select Pie/Bar charts to
view breakdowns of individual
parameters.

You can download the information
in CSV or Excel formats.

You can view the information
broken down by 30/60/90/120
minute windows.

You can control which columns
are visible to your account in the
Data Details Table Configuration.

You can sort by clicking on a
column header.

For this walkthrough, please click
on the Map View link.
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Map View

G

— Map Options X

t Counts Alerts* Per Capita

~ Datalayersto Map All | Mone Al | Mone All | MNone
Region o

g HHS Region o M A *=
State v NfA===
Zip Code o

Per Capita Scale:

£ 1 o

* Mote that Geographical Alerts can take time to compute
** This geography does not have a population dataset available.

*** This geography does not have a population dataset available.

Map Cancel

L oy [ W g S |

| Bi

ol

e

= When you click on a Map View
link, you are given these
options.

* For this walkthrough, leave the
default options checked, and
click Map.
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Legend

Regions
DO Regions

Zipcode
01 -2 (n=64)
O3~ 4 m=47)
O5-6m=14)
Or-sm=n
Wa-10(Mn=2

0km
0mi

Information

Name

Layer Name

Trigger Event History

Zipcode - Predominant Race
Discharge Disposition History
Calculated Patient Class History

Name:
Zpcode - Race American Indian Percentage
Age Range

Patient Class History
Start Date

Chief Complaint History

Value

Al
Al
Al
050ctDe
Al

-78.00283, 39.20201

Global Parameters

sjage]

anpay

peolumeq

f (0 @

The Map View allows you to zoom / pan
to see any part of the map.

You can make layers visible / invisible
by checking the “Show” box next to a
layer’s name.

You can make labels visible / invisible
by checking the “Labels” box next to a
layer’s name.

The active layer is the layer that will be
selected if using any selection tools.

There are tools in the upper right
corner that allow you to save a Map to
be used in a report (and make it easier
to download the image or print). There
is also a tool to allow you to create an
animated movie of the map over time.

The bottom of the map will show you
information about the query or what is
currently selected.

Special note: If you cannot see your
layer, it may be hidden underneath
another already visible layer. Click the
active button to bring it to the top.

For this walkthrough, please close the
Map window and click on the Alert List
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Alert List: Summary

= The Summary Alert List is made
up of 2 rows of stars in each

Home AlertList myAlerts myESSENCE Eventlist ¥ Overview Portal Query Portal StatTable MapPortal Bookmarks Query Manager Data Quality Report Manager Mme'v Region Group / Syndrome ceIIl
T e meary » The stars represent the last 9
' e days (most recent day to the
Dasmpﬁan -
Bertarn v right), and are color coded.
[ =] view Detection-Based Alerts | (] view User-Based Events ]
7 = The top row represents
i e pre— e e e P e e mathematical alerts from the
o Region / Syndrome Temporal
— = . = Alerts page.
3 « = The bottom row represents
52 v concern levels discussed by
= users in the Event List.
- — = Note: A grey cell does not mean

there are zero Region / Syndrome
Alerts. It just means that there

Rank Legend .

=== were either not enough or none
e strong enough to create a
Manitaring Summary Level alel't.

Mot Concerned

= For this walkthrough, please click
on a Fever Summary Alert.

- oy
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Alert List: Region / Syndrome Temporal Alerts

= The Region / Syndrome alerts will
provide a listing of all data slices
(Datasource x Region x Age x
Syndrome) that are alerting over
the past 7 days (or on the day you

vent List * Overview Portal Query Portal StatTable Map Portal Bookmarks  Query Manager DataQuality ™ ReportManager More = chose from the Su mmary Alert
Region/Syndrome Based Temporal Alerts LiSt).

Last Updated: July 29, 2016 5:03 PM

[Summary Alerts | Rei It | Soatial | Hospital/SubSyndrome Time of Arrival

= For the default detector, the Level
column contains the Pvalue.

Reset 34 evel Sorting

Region/Syndrome Based Temporal Alerts
Links Date Data Source Region Age |Sex |Syndrome | Detector Level | Count |Expected | Observed / Expected | T - EaCh COI u m n Ca n be So rted u
Time Series | 040ct06 | ER by Patient | DC_District of Columbia | 00-04 |All | Fever Regression/EWMA 1.2 29 19.5 1.487 (o]
Time Series | 040ct06 | ER by Patient | DC_District of Columbia 05-17 |All | Fever Regression/EWMA 1.2 | 0.039 | 10 6.643 1.505 c | E ac h a I e rt ca n be i nve sti g ate d by
Time Series | 040ct06 | ER by Patient | DC_District of Columbia | 45-64 | All | Fever Regression/EWMA 1.2 | 0.034 |4 2.679 1.493 C - o : - e
Time Series | 040ct06 | ER by Patient | DC_District of Columbia | All All | Fever Regression/EWMA 1.2 43.803 1.23 C c I I c kl n g 0 n th e TI m e Se rl es L I n k .
Time Series  040ct06 | ER by Patient | VA_Fairfax 00-04 |All | Fever Regression/fEWMA 1.2 41.036 1.34 C
Time Series | 040ct06 | ER by Patient | VA_Alexandria 45-64 | All | Fever Regression/EWMA 1.2 0.286 10.5 (| F .t i t i g h t-
Time Series  040ct06 | ER by Patient | VA_Arlington 18-44 | All | Fever RegressionfEWMA 1.2 | 0.036 3.714 1.885 )] o.r ease 2 I Is b co m m o_ n o_ rl
Time Series | 040ct06 | ER by Patient | VA_Fairfax 05-17|All | Fever Regression/EWMA 1.2 15.143 | 1.651 T CI | Ck on th e TI me Se ries I IN k an d
Time Series | 040ct06 | ER by Patient | VA_Fairfax All All | Fever Regression/EWMA 1.2/ 0.02 | 103 84.214 1.223 C 6 - Tl
Time Series | 040ct06 | ER by Patient | VA_Manassas 45-64 | All | Fever Regression/fEWMA 1.2 0.071 28 )] O pe n I n a n ew ta b to p rese rve
Time Series | 040ct06 | ER by Patient | VA Prince William 18-44 | All | Fever Regressionf/EWMA 1.2 5.25 2.095 D I rt I H t o d f f rth
Time Series | 040ct06 | ER by Patient | VA_Prince William All All | Fever Regression/EWMA 1.2 26.607 1.391 L yo u r a e Is WI n OW o r u e r

investigation.

» For this walkthrough, please click
on the link for the Spatial alert list.
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Alert List: Spatial

= The Spatial Alert List will show
any cluster alerts that have
occurred in the past 8 days.

Manage Users | Analyze Logs | Reference Manager | Logout Essence Test User

= The count is the number of cases.

= The cluster size is the diameter (in
miles) of the zip code centroids
Zipcode/Syndrome Based Spatial Alerts ! :
e involved in the cluster.

[summary Alerts | Region/Syndrame | | Spatial | Time of Arrival]

B = The region is a comma separated
S —— list of the regions involved in the
Links Links Date Pvalue | Count Number of ZipCodes Cluster Size Center ZipCode Region Data Source c I u Ste r.

040ct06 | Bot_Like 0.019 2 1 o 0171 VA _Fairfax ER by Patient
040ct06 | Neuro 17 8 8.5 22125 VA _Fairfax, VA_Prince William ER by Patient - - -

= The Map View Link and Time
030ct06 | Bot_Like 2 1 o 20038 DC_District of Columbia ER by Patient
il e e - e il Series button will allow you to

030ct06 | GI £ 15 2 20009 DC_District of Columbiz ER by Patient

: N T e investigate the cluster further.

ist  Overview Portal Query Portal | StatTable = Map Portal | Bookmarks  Query Manager DataQuality ¥ ReportManager More ™

&
’;
2
E
A
]
w
]

z
:
g
iE
ERE
A |
A A
A

g
’%
g
i:1
ERNE
7 il
A A
i (e

F
2
|j
2
A
wn
.

030ct06 | Rash

o

=

&
~

= For this walkthrough, please click
on the link for the Hospital /
Subsyndrome Time of Arrival alert
list.
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Alert List: Time of Arrival (ToA)

To view ToA alerts, first choose
your hospitals and subsyndromes

Home Alert List mYESSENCE | Event List ™ Overview Portal Query Portal StatTable MapPortal Bookmarks QueryManager DataQuality ™ Report Manager More ¥ of i nte rest, the n c h oose (11 C h a n g e
Hospital/SubSyndrome Based Temporal Alerts Co nfi g u rati on ”

Last Updated: August 1, 2016 12:38 PM

[Summary Alerts | Regi drome |t me | Spatal | £ ome Time of Arrival]

e = All ToA alerts will then be shown

e aat e e

et as red squares on the grid.

Data Configuration

sl n pedemvaon A = If you click on any red square, a

Hospital: Hospital 02 SubSyndrome: | AcuteBloodAbnormalities
Hospital 03 AcuteBronchitis

o 01 retchomOiness | details table will be created to
show all ToA alerts that fell into

12-12:30 AM
Time Interval: | 12:30-1 AM

02 that Hospital / Time window.
Start Date: 080ct08 “ | End Date: 100ct06 i
|Change Cnnﬁgurati0n| | Reset Defaulls‘ ‘ Save DefauLt5| ” F ro m th e re ) yo u ca n CI I c k o n D ata

Details or Time Series links that
Hoe D S e s POral Alerts will allow you to investigate the
) [Summary Alerts | Region/Syndrome | + | Spatial | Hospital/SubSyndrome Time of Arrival] alert further.

E o

e - = This walkthrough is now
complete.

Alert
Region Hospital
Count
MD_Baltm... Hosoital 14 L ]
Hospital/SubSyndrome Based Temporal Alerts a
Time Series Link Data Link Date HalfHourStart HalfHourEnd Data Source Fadility SubSyndrome
Time Series Data Details 0BOCtD6 8:30-9PM 8:30-9PM ER by Hospital Hospital 14 FeverOrChills
Time Series Data Details 0BOCtD6 8:30-9PM 8:30-9PM ER by Hospital Hospital 14 FeverPlus

- oy
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ESSENCE Training Workshop
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JOHNS HOPKINS

APPLIED PHYSICS LABORATORY




Introduction

This is the second of two stepwise laboratory exercises that guides the user through
select ESSENCE features and functions. Initially, it is recommended that users follow
the suggested paths to walk through the basic components of ESSENCE. However,
soon it will become evident that there is more than one pathway to access ESSENCE
data visualization and analysis features.

Given that there is no one single “correct” method for using ESSENCE, after walking
through suggested paths within this exercise, the user is encouraged to further explore
additional functions embedded within ESSENCE features. With frequent use and
familiarity, over time, individuals often establish their preferred path(s) for viewing
ESSENCE visualizations and analysis outputs of interest.

; oy



Features and Functions

Within this challenge, you will:

= Conduct a free-text query

View advanced features of the Data Details Page
Conduct an Advanced Query Tool (AQT) query
Create and view myAlerts

Create and view myESSENCE tabs

Access Query Manager

Access Report Manager

Access the Overview Portal

Access a Stat Table

Access Data Quality Portal

- oy



ccessing the Query Portal

Manage Users | Analyze Logs | Reference Manager | Logout Essence Test User

Bookmark Page

Home | AlertList myAlerts myESSENCE EventList ¥ Overview Portf Stat Table Map Portal Bookmarks Query Manager DataQuality ™ Report Manager More ™
Version 1.20
System Information
Date ‘ Description
14320 ‘ Staging system maintenance occurs the second Thursday of every 1 month from 2:00 PM to 4:00 PM

This Information is for Authorized use only.

Your ability to access this information is granted with the e that you wil with and not violate privacy information policies. This is a private system
d is only to be used by iz By i the user is stating that they are the indicated user.

ESSENCE PROTOTYPE DISCLAIMER
NO WARRANTY

THE JOHNS HOPKINS UNIVERSITY APPLIED PHYSICS LABORATORY (JHU/APL) PROVIDES THIS ESSENCE PROTOTYPE SOFTWARE FREE OF CHARGE AND "AS 15" WITHOUT WARRANTY OF ANY
KIND. JHU/APL DOES HOT WARRANT THAT (i) THE SOFTWARE WILL BE OR ERROR FREE, OR (ii) THE DATA PRODUCED BY THE SOFTWARE WILL BE ERROR FREE. JHU/APL DISCLAIMS ALL
WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING (BUT NOT LIMITED TO) ANY AND ALL IMPLIED WARRANTIES OF PERFORMANCE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, HON-INFRINGEMENT, NON-INTERFERENCE, AND ACCURACY OF IHFORMATIONAL CONTENT. YOU THE USER ASSUME THE ENTIRE RISK AND LIABILITY OF USIHG THIS SOFTWARE OR
THE DATA PRODUCED THEREBY, INCLUDING USE I COMPLIANCE WITH ANY THIRD PARTY RIGHTS. JHU/APL SHALL NOT BE LIABLE FOR ANY ACTUAL, INDIRECT, CONSEQUENTIAL SPECIAL OR
OTHER DAMAGES ARISING FROM THE USE OF, OR INABILITY TO USE, THIS SOFTWARE OR THE DATA PRODUCED THEREBY, INCLUDING, BUT NOT LIMITED TO, ANY DAMAGES FOR LOST
PROFITS, BUSINESS INTERRUPTION OR LOSS OF DATA EVEN IF JHUfAPL HAS BEEN ADVISED OF THE PROBABILITY OF SUCH DAMAGES.

NOT FOR PUBLIC DISCLOSURE

= The Home Page provides access to the System Information section.

This section can contain announcements and information posted
by the administrators.

= For this walkthrough, please click on the Query Portal
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Query Portal

Query Wizard

Datasource: Time Resolution:  Detector: As Percent Query: Start Date: End Date:

Patient Location (Full Details) |~ Daiy ~ | Regression/EWMA 1.2 |~ No Percentage Query ~  12ul06 (| 100ct06 (|
Available Query Fields «|  ChiefComplaints Selected Query Fields

=3 Patient Location (Full Details)
Select || Help

= Geography System
53 Geography Sy ~fever®,and,~chill™
=] Region

] HHS Region

Select || Help

=] state
=] Zipcode
=] Fadiity
=] site
55 Medical Grouping System
=] chiefComplaintSubSyndromes
= syndrome
=] ChiefComplaints
=] Triage Notes Orig
=] Age Group
=] COC 1LI Reporting Age Group
=] Ten Year Age Group
] Distribute Age Group
=] Age Range
= sex

Table Builder = Time Series || Data Details || Graph Buider

ChiefComplaints Help in the Query Portal

Use ~ for wildcards

Use , for multiple entries

Use operators: and, or, andnot

Use parens () to define order and grouping

Example:
(,(,"cough,or,~fever™,},andnot, ~cold*,),and, ~flu"

Geography System
Region

Medical Grouping System
ChiefComplaints

ChiefComplaints
~faver”,and,~chil™

Overview = Adv Qry || Reset

Close

S

To perform free-text queries, choose the
Chief Complaints parameter under the
Medical Grouping System folder.

The syntax for a chief complaint query is
described in the help popup.

Type in your free text query, then choose the
select button to move it into your query
definition.

For the purpose of this
walkthrough, please click on
the Time Series button.
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Time Series Page

Manage Users | Analze Logs | Reference Manager | Locout Essence Test User

— = A free-text query behaves
S T T e e T e T T T T just like any other query.

Fpescription
louery Options

Query name: [ save Query | [create myalert | save Report query

Add to myESSENCE | | Share URL

Hconfiguration Options
F]Data Series Options
lerzph

Daily Data Counts

ﬁ = For the purpose of this
4 | | | | /\ walkthrough, please click on
‘\ | /\ \ i a point on the graph to
J | rV investigate the chief
| i | complaints in the Data

e

% o % R % N R Y R Details page.
W Data: Normal  Data; Warning M Datar Alert
=]

PIN Date Time ﬁ! Zij e Reqion C Patient County ChiefComplaintOrig ChiefComplaintParsed Category flat 5
HospO8_MULL_YAER_7241 | 295ep06 | 05:10 PM | Hospital 08 | 22101 VA_Fairfax none CHILLS/FEVER,/BODY ACHES/COUGH | CHILLS FEVER BODY ACHES COUGH ;Resp;ILI;Fever; | ;Chills;BodyAches; ILT;P_and_I;P_and
Hosp10 MULL_MDER_9118 | 295ep06 | 02:11 AM | Hospital 10 | OTHER | OTHER_REGIOM | none CHILLS AND FEVER CHILLS FEVER JFever; 1Chills;FeverOnly;FeverOrChills;Fever
Hospi2 MULL_MDER._2292 | 295ep0& | 04:28 PM | Hospital 12 | OTHER | OTHER_REGION | none CHILL/FEVER COUGH CHILL FEVER COUGH ;Resp;ILL;Fever; | ;Chills;ILI;P_and_I;P_and_I_Without
Hosp18_MULL_MDER_1810 | 295ep06 | 03:26 AM | Hospital 18 | OTHER | OTHER_REGION | none CHILLS/FEVER/BODY ACHES/COUGH | CHILLS FEVER BODY ACHES COUGH | ;Resp;ILI;Fever; | ;Chils;BodyAches;ILL;P_and I;P_and
Hosp20_MULL_MDER._8067 | 235ep06& | 08:00 AM | Hospital 20 | 20852 MD_Montgomery | none Fever /chills/sob FEVER CHILLS SHORTMESS OF BREATH | ;Resp;Fever; ;Chills;FeverOrChills;FeverPlus;Shortr
Hosp31_MULL_WACERZ2579 | 295ep06 | 05:42 PM | Hospital 31 | 22180 VA_Fairfax none FEVER/CHILLS FEVER. CHILLS 1Fever; 1Chills;FeverOnly;FeverOrChills;Fever

49



Data Details Page

= You can open up Pie and Bar

Query Options
Configuration Options

e charts for any parameter that
has reference values.

= Additional tabs will be
created with the data from
the Pie / Bar chart.

W 45-64 WO0S-17 MBS+
“Cllck anpere on e grag fo swhon B Ineracthe view

= For the purpose of this

Region - Fadility - L]
walkthrough, please click on
Select Pie Chart{s): | | Site Select Bar Chart(s): | |Age Group ]
CDC ILI Reporting Age Group CDC ILI Reporting Age Group
Ten Year Age Group - Ten Year Age Group -

— = “Popup Time of Day Graphs”

K button
-
Eacili

PIN Date | Time ﬁ“ Zipcode Region | C_Patient County ChiefComplaintOrig ChiefComplaintParsed Category flat 5
Hosp08_NULL_VAER_7241 | 295ep06 | 05:10 PM | Hospital 08 | 22101 | VA_Fairfax none CHILLS/FEVER,/BODY ACHES/COUGH | CHILLS FEVER BODY ACHES COUGH ;Resp;ILL;Fever; | ;Chills;BodyAches;ILT;P_and_I;P_and
Hosp10 MULL_MDER_9118 | 295ep06 | 02:11 AM | Hospital 10 | OTHER | OTHER_REGIOM | none CHILLS AND FEVER CHILLS FEVER JFever; 1Chills;FeverOnly;FeverOrChills;Fever
Hosp12_MWULL_MDER_2292 | 295ep06 | 04:28 PM | Hospital 12 | OTHER OTHER_REGICN | none CHILL /FEVER COUGH CHILL FEVER COUGH sResp;ILT;Fever; | ;Chills;ILL;P_and_I;P_and_I_Without,
Hosp18_MULL_MDER_1510 | 295ep06 | 03:26 AM | Hospital 18 | OTHER | OTHER_REGION | none CHILLS FEVER /BODY ACHES/COUGH | CHILLS FEVER BODY ACHES COUGH | ;Resp;ILI;Fever; | ;Chills;BodyAches;ILT;P_and_I;P_and
Hosp20_MULL_MDER._8067 | 235ep06& | 08:00 AM | Hospital 20 | 20852 MD_Montgomery | none Fever /chills/sob FEVER. CHILLS SHORTMESS OF BREATH | ;Resp;Fever; ;Chills;FeverOrChills;FeverPlus;Shortr
Hosp31_MULL_WACERZ2579 | 295ep06 | 05:42 PM | Hospital 31 | 22180 VA_Fairfax none FEVER/CHILLS FEVER. CHILLS 1Fever; 1Chills;FeverOnly;FeverOrChills;Fever
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Data Details Page

[=] Time Interval = 30 minutes Help

1

Counts For Every 30 Minutes

@ b e e % S - ) =)
@ % % % @ 2 2 % 2 2
W Counts
Download
[=] Time Interval = 60 minutes Help
Counts For Every 60 Minutes
2
1
P S S S A U S
'TC! k) G ) 2 “?}
% % E % % % %
W Counts
Download
[=] Time Interval = 90 minutes Help
Counts For Every 90 Minutes
2
1
ol N LN .
I - = @ & G 3
> 2 > % % % ) %

= You can view the data based
on the Time of Arrival.

= For the purpose of this
walkthrough, please click on
the Back button on your
browser, then click on the
Query Portal.
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Query Portal: AQT

Alert List myAlerts myESSENCE EventList ™  Overview Portal Query Portal Stat Table

Map Portal Bookmarks Query Manager

Data Quality * | Report Manager Hore

Data Source Patient Location (Full Details) ~ | StartDate 12Jul2006 4 EndDate 100ct2006 % | Detector Regression/EWMA 1.2
Message Area
Query
[AGEGROUP="00-09] [: 7T OR [AGEGRQUP="05-177]

Variable Tip Operator

Vaidate Query | | Save Private Expression

ssssssssss ]

[ iear Query

For the purpose of this
walkthrough, please choose
the Adv Qry button

The AQT screen allows you
to create very complex
queries.

You can use the forms at the
bottom to choose Variables,
Operators, and Values.

Once chosen, you can click
“Add Expression” to put the
expression into the Query
window.

You can also type your query
directly into the Query
Window.

Continue on next slide...
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Query Portal: AQT

You can save your
expression privately with the
“Save Private Expression” or
e —— publicly with the “Save

e Public Expression”.

= |n the bottom of the Variable
TR 301 0 T 10 e list, you can choose Private,
Public, and Administrator
o) s Saved Expressions.

= Once chosen, you can click
on the button of the
expression and it will be
added to your Query.

e ) e e = Once you choose the
Execute button, your query
will be performed as a Time
Series.

= For the purpose of this
walkthrough, please click on
the Query Portal.

: oy
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Time Series: myAlerts

me | AlertList myAlerts myESSENCE EventList ™ Overview Portal Query Portal StatTable =Map Portal | Bookmarks | Query Manager Data Quality ~ Report Manager More

uery options

Quer ever| [ save Query | [create myAlert | (save Report Query
Heonfigura

Fpata seri

eraph

350

Daily Data Counts

. |
S A e p JE AT

Perform a Fever query, and
view the Time Series of that

query.
In the Query Options section,
you can hame a query.

Once named, a query can be
Saved, used to create a
myAlert, used to create a
Report Query, added to a
myESSENCE dashboard.

For the purpose of this
walkthrough, please click on
the Create myAlert button.
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Time Series: myAlerts

* The “Records of Interest”
option will create an myAlert
for any record that meets the
query definition.

Create myAlert *

—  Name of rmyalert: Daily Fever

_f Query: Daity Fever
Enabled:

| myAlert being created ﬁ:lr:l:| Records of Interest Detection

The “Detection” option allow

fications: iginal . .
R o you to determine the aspects
Faciity of the detector you want.

Detector:

. Threshold:
»
[ Minimum Count:

Site
Regression/EWMA 1.2
0.05

O alerts in the past days

[ consecutive alerts

Save For:
First Mame
Essence

V| Test

Last Mame
Training

User

Organization
JHUAPL
JHUAPL

Cancel

Save myAlert

o

You can choose Detector
and/or Minimum Count, but
you must choose one.

You can save a myAlert
definition just for yourself or
for multiple ESSENCE users.

Saved myAlerts will run
based on the back-end
schedule for detectors.
Results will not be available
immediately.

Cancel the myAlert creation,
and continue to next slide...
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Time Series: Saved Queries

o] Query Sharing Options . = The “Save Query” option will
QueryName: [Day Fever popup the window shown

;| — . here.
rouping: unassigned b
Notes: = You can type in a new

Grouping name if you want to
organize your saved queries

!. First MName Last Mame Qrganization i by name'
Essence Training AR * = Notes provide a place to

describe your saved query,
this is useful if sharing

| Test ser JHUARL

= Can create the saved query
for you or another ESSENCE
user.

= For the purpose of this
walkthrough, please click on
the Save button.

Save Cancel
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Time Series: Report Saved Queries

Edit Saved Query

Query Mame:
Grouping:
Graph Title:
X Axis Title:
Y Axis Title:

Y Axis Auto Scale:

Show Morrmal
Data:

Show Warning
Data:

Show Alert Data:

Daily Fever
unassigned

Daity Feverl

Save

Cancel

= The “Save Report Query”

option will popup the window
shown here.

= You can type in a Grouping

name if you want to organize
your saved queries by name.

Report Queries are used in
the MS Word Report System
that will be explored later in
this presentation.

For the purpose of this
walkthrough, please click on
the Save button.
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Query Portal: URL Sharing

Time Series URL

http;:,",fvm-ncrl.nuter.jhua|:|I.edu,fn55p_9559nce,f£ewlet

[ TempaoralTimeSeriesViewer?year=alRendDate=100ct2 0068
medicalGrouping=fever&percentParam=noPercentlgeographySystemn=regions
r'I'II:II'Ith all&u:lata;nurce Va_ er&detectnr prnbrep;wrtch&start[late 12Jul20068

PR PRy | [ [ [y | [ Qi o [T T ) | [ JF S [ Ny AL

Ok

m/| »

The “Share URL” option will
popup the window shown
here.

You can copy the URL and
use it to email or send to
others.

This is done because if URLs
are too long, the URL on the
browser will not contain the
information needed to
recreate the query.

For the purpose of this
walkthrough, please click on
the OK button.
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myESSENCE

* The “Add to myESSENCE”
option will popup the window
shown here.

= You can name the graph to
be added to your

Save TimeSeries to Portal x myESSENCE tab'
. Portlet Mame:  Daity Fever ‘ | You can choose Which
Tab Name: | Home > myESSENCE tab the graph is
added to.

Submit Cancel

= For the purpose of this
walkthrough, please click on
the Submit button. Then
click on the myESSENCE
option from the main
ESSENCE menu bar.

: oy



myESSENCE

= You can create new tabs.

= You can add widgets (easier to
T do it from Time Series, Data
S T = e e pe——— Details, Overview pages)

Home */ | TEST - Sharing Tab with All Users NewTab Multiple Similar

Home AlertList myAlerts myESSENCE

AddNewTab | AddNew Widget - CopyTab | ShareTab | RefreshTab | Original Query ~ | ChangeRegion | (& DonePer forming Timeseries Queries ] C opy I Sh are Tab

Daily Fever EJIECNES Rich Text Widget EJIEINES Daily GI EECIES

D i b AAF T e meepmeweenw. - Sharing can be done by giving
400

" " a copy to another user or

SEVRRERRRARAAY SRRRRRREAAAAS “Managed” sharing, which
—_— E—— shares a read-only version that
you remain in control of.

S ——" .| = Filter to change the geography
Tab Label: SharedTabT.rtIe: Of most graphs (depends on
Layout: EL_\Cqumn ‘2_\COIumn5 3 Columns Managed Tzb: [

E data source).

= Can drag-n-drop widgets to re-
organize them.

Cancel  Submit

= For the purpose of this
walkthrough, please click on
the myAlert option from the
main ESSENCE menu bar.

Submit  Cancel

: oy




myAlerts

Alerts Messages

Records of Interest Messages

= When myAlerts are created

Alerts || Records of Interest

Alert Definition Stratifications Date Data Source Level Count: Expected Timeseries by t h e b a c k_e n d p ro ces s yo u

Daily Fever Use Original 040cto6 ER by Patient 0.005 420 363.36 Timeseries

Daily Fever Use Original 050cto6 ER by Patient 0.001 424 363.96 Timeseries

Daily Hosp Fever w Fairfax Patients Use Original 040ct06 ER by Hospital 0.049 70 60.50 Timaserias ca n VI eW AI e rts a n d Reco rd s
Daily Fever Use Original 070ct06 ER by Patient 0.013 415 366.39 Timaserias

Daily Hosp Fever w Fairfax Patients Use Original 050ct06 ER by Hospital 0.006 78 60.14 Timeseries f I t t

Daily Fever Use Original 080ct06 ER by Patient 0.006 419 368.32 Timeseries o n e res Ll

Daily Hosp Fever w Fairfax Patients  Use Original 060ct06 ER by Hospital 0.006 75 60.36 Timeseries

Daily Hosp Fever w Fairfax Patients  Use Original 070ct06 ER by Hospital 0.032 67 60.86 Timeseries

Daily Fever Use Original 100ct06 ER by Patient 0.029 415 371.36 Timeseries

Daily Hosp Fever w Fairfax Patients Use Original 080ct06 ER by Hospital 0.014 76 61.14 Timeseries

Daily Hosp Fever w Fairfax Patients Use Original 090cto6 ER by Hospital 0.014 75 61.86 Timeseries

Daily Hosp Fever w Fairfax Patients Use Original 100ct06 ER by Hospital 0.047 67 62.29 Timeseries

Daily Hosp Fever w Fairfax Patients Age Group: 5-17  040ct06 ER by Hospital 0.043 15 10.82 Timeseries

Daily Hosp Fever w Fairfax Patients Age Group: 5-17  050ct06 ER by Hospital 0.001 20 10.86 Timaserias

Daily Hosp Fever w Fairfax Patients Age Group: 5-17  080ct06 ER by Hospital 0.015 19 11.61 Timaserias . C O nti n u e O n n ext s I i d e
Daily Hosp Fever w Fairfax Patients Age Group: 04 040ct0s ER by Hospital 0.025 38 30.07 Timeseries [ ]
Daily Hosp Fever w Fairfax Patients Age Group: 04 060ct0s ER by Hospital 0.042 35 29.93 Timeseries

Daily Hosp Fever w Fairfax Patients ~ Age Group: 04 070ct06 ER by Hospital 0.012 38 30.29 Timeseries

Daily Hosp Fever w Fairfax Patients ~ Age Group: 0-4  080ct06 ER by Hospital 0.049 30 29.96 Timeseries

Daily Hosp Fever w Fairfax Patients Age Group: 04 090ct06 ER by Hospital 0.032 35 30.25 Timeseries

Daily Hosp Fever w Fairfax Patients Age Group: 04 100ct06 ER by Hospital 0.009 38 30.43 Timeseries

Daiy AQT Fever Use Original 040cto6 ER by Patient 0.005 420 363.36 Timeseries

Alerts Messages
Records of Interest Messages
Manage Alert Definitions ~ Subscribe

Alerts | Records of Interest

Alert Definttion Date Geography Facity Medical Grouping Age Group Sex Data Detais
Daily Fever and Blood 090ct06 PRINCE GEORGES Hospital 19 CHEST PAIN FEVER BLOOD VMT 1844 Fermale Data Detals
Daily Faver and Blood 060ct06 PRINCE GEORGES Hospital 10 CHEST PAIN FEVER BLOOD VMT 1844 Female Data Detais
Daily Fever and Blood 030ct06 PRINCE GEORGES Hospital 19 CHEST PAIN FEVER BLOOD VMT 1844 Fermale Data Detals
Daily Fever and Blood 100ct06 OTHER_REGION Hospital 35 FEVER LOW BLOOD PRESSURE 4564 Fermale Data Detals
Daiy Fever and Blood 070ct06 OTHER_REGION Hospital 35 FEVER LOW BLOOD PRESSURE 4564 Fermale Data Detals
Daiy Fever and Blood 04006 OTHER_REGION Hospital 35 FEVER LOW BLOOD PRESSURE 4564 Fermale Data Detals
Daiy Fever and Blood 080ct06 PRINCE WILLIAM Hospital 38 COUGHING BLOOD FEVER 517 Fermale Data Detals
Daiy Fever and Blood 050ct06 PRINCE WILLIAM Hospical 38 COUGHING BLOOD FEVER 517 Fermale Data Detais
Daiy Fever and Blood 05006 WASHINGTON Heospital 42 FEVER SPITTING BLOOD 65+ Male Data Detals
Daily Fever and Blood 050ct06 WASHINGTON Hospital 42 FEVER SPITTING BLOOD 65+ Male Data Detals
RKim_FL_Long_CC_Query 080ct06 OTHER_REGION Hospital 02 EVALUATION FOR RABIES 4564 Male Data Detais
RKim_FL_Long_CC_Query 05006 OTHER_REGION Hespital 02 EVALUATION FOR RABIES 4564 Male Data Detals
RKim_FL_Long_CC_Query 090ct06 WASHINGTON Hospital 05 MENINGITIS 1844 Fermale Datz Detals
RKim_FL_Long_CC_Query 060t06 WASHINGTON Hospital 05 MENINGITIS 1844 Female Data Detais
RKim_FL_Long_CC_Query 03006 WASHINGTON Hespital 05 MENINGITIS 1844 Female Data Detals
RKim_FL_Long_CC_Query 080t06 ALEXANDRIA Hospital 08 VIRAL ENCEPHALITIS NOT ELSE CLASSIFIED 517 Male Data Detals
RKim_FL_Long_CC_Query 050t06 ALEXANDRIA Hospital 08 VIRAL ENCEPHALITIS NOT ELSE CLASSIFIED 517 Male Data Detais
RKim_FL_Long_CC_Query 100ct06 OTHER_REGION Hospieal 12 MENINGITIS NOT OTHERWISE SPECIFIED 517 Male Data Detais
RKim_FL_Long_CC_Query 070ct06 OTHER_REGION Hospital 12 MENINGITIS NOT OTHERWISE SPECIFIED 517 Male Datz Detals
RKim_FL_Long_CC_Query 040ct06 OTHER_REGION Hospital 12 MENINGITIS NOT OTHERWISE SPECIFIED 517 Male Data Detais
RKim_FL_Long_CE€_Query 080ct06 MONTGOMERY Hospital 13 EXPOSURE TO RABIES 1844 Fermale Data Detais
RKim_FL_Long_CC_Query 080ct06 PRINCE GEORGES Hospital 13 RULE OUT MENINGITIS 1844 Fermale Data Detals
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myAlerts

Configure MyAlerts Definitions

Double click on a row to edit that myAlert definition u The M a n ag e AI e rt Defi n itio ns

Name Query Enabled Show Records of I Show Detection = Shared By

. .
Daily Fever Daity Fever frue false frue Share Optlon po ps u p the WI ndow
Woeekly Fever Weekly Fever true false true Share
Daily Fever and Blood Daily Feveran...  true true false Share Shown here'

. | Daily Hosp Fever w Fairfax Patie... Daily Hosp Fev...  true false true Share A

: Daily AQT Fever and Blood Daity AQT Fev... fake true false Share u Yo u ca n d o u ble CI ICK o n a

: Daity All SubSyndromes (Long ...  Daily All SubSy... false false true Share - A0 - =

: Daily AQT ChiefComplaint (Long)  Daily AQT Chie... false false true Share defl n |t|0 n to ed It It-

: Multi Medical Grouping AQT Qu...  Multi Medical G... true false true Share

: Daily AQT Fever Daily AQT Fever true false true Share

: AQT Fever and FevercChills AQT Feveran... ftrue false true Share

|| RKim_FL_Long_CC_Query RKim_FL_Long... true true true Share Th S b H b pt' I I

| | RKim_SessionURL_Query RKim_SessionU_..  true frue frue Share 3 e u scrl e o Ion a ows

Daity Merlin Daily Merlin true false true Share yo u to setu p e mai I

.| Ears C2 on Daily Resp Rash and ... Daily Resp Ras... true false true Share F .

: Min 20 Count - Daily Resp Rash ... Daily Resp Ras...  true false true Share SUbscrI ptlons for myAIerts_

|| Weekly GI+Fever No Cube Weekly GI+Fe._.  true false true Share

: Derp Derp Bad Alert Derp Derp Bad... true false true Share

: SI_Death Query SI_Death Query true false true Share

| SI_Death Query Test SI_Death Que... ftrue false true Share

I —— = For the purpose of this
PN o = —— - walkthrough, please click on
the Query Manager option
== a from the main ESSENCE
menu bar.

- : oy



Query Manager

= Saved Queries can be viewed
as they were originally saved
—m (Show) or with the start date
S T e T T e N TS end date shifted so that the
e e e o end date = today using the

Expand All Groupings  Collapse All Groupings Multiseries Time

Label Lin Link (Today] Date Creates Shared By Start Date End Date
bel k k (Todk d hared d
2 [ Grouping: unassigned (5) L
| show  Show (Today) 19Apr 16 oW o ay I n "
Daly Fever Show  Show (Toda 04Aug1s 1290106 100cts
il h he d: i
Daiy GI Show  Show (Toda 03May 16 03Febis 03May 16
[ pai h Show (Today) b

e T = |f you choose multiple saved
queries, you can create a
Multi-Series Time Series
Graph

Bockmark Page

Home | AlertList myAlerts myESSENCE Eventlist ™ | Overview Portal QueryPortal StatTable MapPortal Bookmarks Query Manager Data Quality ¥ ReportManager More ™

Saved Query Manager

Configure Multiseries Time Series Display x

Basic Parameters

3 : ~
B Style: Single Denominator Parameters

- -
Date Alignment: | Global Dates > Denominator Type: | No Denominator ~ n C tl t I I
Daly Fever Days from Today: |90 ‘,Il lllle ‘ ,ll I lex s ‘ Ie. N

Daily GI Start Date: |
F 8 CLocal View End Date: O

Fever Blood Cough National View

Legend

Style -
Single: Plots all queries on the same graph.

Multiple Large: Plots each query on its own farge graph.

Multiple Small: Plots each query on its own small graph.

m

Date Alignment

Actual Dates: Uses the dates saved with each indwidual query.

Global Dates: Uses the dates provided on the form for all selected queries.

Start Together: Uses the dates saved with each individual query, but zligns them so that they all start at the leftmost side of
the graph.

End Together: Uses the dates saved with each individual query, but aligns them so that: they al start at the rightmost side of the
araph.

Denominator Type

No Denominator: Does not use a denominator.

‘Global Denominator: Uses the denominator provided on the form to calculate the percents to be plotted on the araph.
Stratified Denominator®: Uses the denominator and the stratifications provided on the form to calculate the percentsto be  ~

Go To MultiSeries Timeseries Cancel
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Query Manager

Configure Intersecting Time Series Display

Primary Query: @ Daily Fever
() Daily GI

Date Matching @ PrimaryQuery.Date = SecondQuery.Date

Options: () PrimaryQuery.Date == SecondQuery.Date <= PrimaryQuery.Date + N
() SecondQuery.Date <= PrimaryQuery.Date <= SecondQuery.Date + N
() PrimaryQuery.Date - N <= SecondQuery.Date <= PrimaryQuery.Date + N
Match: @ Positive
) Negative
Query "Daily GI" query and "Daily Fever" query happens on the same day.
Description:

Go To Intersecting Timeseries Cancel

* Intersecting Time Series
takes two queries and finds
all records that positively or
negatively match between the
two queries.

= For the purpose of this
walkthrough, please click on
the Report Manager option
from the main ESSENCE
menu bar.
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Report Manager

L By Viewing the Sample
e Template, a MS Word
Home | AlertList myAlerts myESSENCE Eventlist ™ Overview Portal QueryPortal StatTable MapPortal Bookmarks Query Manager Data Quality ™ | Report Manager More ™ docu ment WIII be

Available Reports | Available Queries

AddReport  Mod ot cport  View Sample Template d I d d

D Report Name =~ Run Report View Original Date Created Date Modified Last Run Date OW n o a e n

[7] Daily Fever Report Run View 24Mar 15 217016 081ul16

[] MCPHD Daily 1L Run View 10Jun16 210u16 130un16 -

8| e e o oy i s m The samp'e contains
[F] Testreport Run View 100un16 217016 24un16

instructions on how to edit /
save a nhew report.

Home | et Pagelsout  References  Maiings  Review  View )
Tos <|A° & | Aar | BB N HFind -
B) CentuyGothic|*85 *| AT A" | Aav | 80T gaBbcel AaBb! AaBbl AaBbC AaBbCe | ’% £ Replace
Paste B . e Change
S S romatrainter B L U abe X, X By Emphasis T Heading1 THeading2 THeading3 fHeading4 _ SM“@_ & seiect
Ciipboard Font Paragraph styles Editing
&
VOLUME 1 ISSUE 2
Saving Queries
The ESSENGE report functionaify alows s
queries 10,05 usedt when buiding reports. »
Saving a fime series query: L
This st 1. When looking of @ fime seres oraph. fil in @ “Query name” under
the “Query Options” secfion in the Upper et hand sde of he
1 Saving Queries ccroen
2 MoppngBompis that clows you toshore your report query whie saving [
2 Conclusion B he “save” bution: your auen wil now show up it the
Avaiable Quedies tab in the Report Manager ion. and wil be |
ovaiable for e when buicing repors.
Saving @ map query:
1. Wihen viewing & map, ick the “Downioad Rattens Map Image:
butten
2 Cick the “Save For Repon” button and folow the same sieps that
You did when saving G fime series quer.
Time Series Graph Example
FILL IN ALT TEXT WITH URL L
M|
°
Pagei10f2 | Wordsi0 | <5 | e s = 00 0 3
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Report Manager

resCmph ool Click the “Save Repor Quen” b

p
1gf Format Picture ——

_ = Right-Click on the image and
Al Tex 2 select the Format Picture...

Line Color Title:

Line Style

s = |n the Alt Text section,

<!1@@5I_Death Query @@=
Reflection

replace the SI_Death Query
with the name of the query

3D Rotation
, +Hl| | Picture Corrections Titles and descriptions provide alternative, text-based t b d d d
representations of the information contained in tables, diagrams, o u Wa n e m e e [ ]

Picture Color images, and other objects. This information is useful for people
- with vision or cognitive impairments who may not be able to see or

¥ y Artistic Effects understand the object. u T h e s aved M S Wo rd

Y Crop A title can be read to a person with a disability and is used to
determine whether they wish to hear the description of the

== document can then be
uploaded as a new report.

H o 0 - orginal D2 Resd-Oriy] - Word PICTURE T00LS 7@ -0 x

| 11}
= R HOME  INSERT  DESIGN  PAGELAYOUT  REFERENCES ~ MAIINGS  REVIEW ~ VEW  Acrobat FORMAT Sandra Gonzaler -
% || ] == 2 ' 1 f : s g s B
" Format Picture kS
il lewsletter Dafe Saving Queri b OE R
allows users fo e series a B e
reports.

The ESSENCE reportf
se

Tt queries fo be
. » TEXTBOX
Sanving et time sevies query:
ving quety: 4 AT Tect

side This sue 1. Whenlooking at a fime series graph, filina “Query name" under he Tite

“Query Opfiorssection in fhe upper leff handi side of ihe screen. =

2. Glick the *Save Report Query”button his il pop up a window hat
allows you fo share your report query while saving.

3. Click the “scve”butfon;y our query willnowshowup in the Avalcble

Queries fab in the Report Managerseclion, andlwill be availcble for L
» For the purpose of this

ap, click the “DownloadFlatiened Map Image”

walkthrough, do not upload a

ing  fime series query.

2. Click the “Sav:
you did when

new report, just click Run on
an existing report.

FILL IN ALT TEXT WITH URL

Figure 1 - Example of an inserted fime series graph

- * ' %




Report Manager

*
Report Options
Date : Show Last 90 Days N
Cancel Submit

W= Daily-1.docx [Read-Only] = Microsoft Word 12— )
Home | Inset  Pagelayout  References  Mailings  Review  View I 7 )

= X - L. &4 Find ~

) 5 cemuyGomi -las | sambce AcBbi ABbi AaBbC | A P
Pa_ste ¥ B 7 U ~abe x, X Emphasis  Heading1 7 Heading?2 THeading3 — Egﬂ‘gsgf [t Select -
Clipbo... Font Paragraph Styles Editing

VOLUME 1 ISSUE 2

-SPE lewslefter:

Newsletter Date i i
ewsletierD Saving Queries
The ESSENCE report functionalty cllows user fo save off fime seiss ond map.
Gueres 1o bs used when buiding repors.
Saving a fime series query-
1. When looking of o fime series graph, fil in o "Query name” under
the “Query Options™ secfion in the upper left hand side of the

nside This Issue

1 Saving Queries soree
T TimeSenesGroph Bxample 2. Cick the "Save Report Queny” button: this wil pop up @ window
2 Mapping Example that allows you to share your report Guery whil saving.

2 Conclusion 3. Cick the "save” button: your query will now show up in the

Available Quenss tab in the Repon Manager section. and wil be
available for use when buiding repors.
Saving a mop query:
1. When viewing @ map, click the “Download Fatiened Map Image”
button

2. Click the “Save For Report™ bufton and follow the same steps that

you gid when saving a time sefies query.
Time Series Graph Example
Daily Fever

600 { o
oo |f NN NS atnmp JE J PN Y
400 {
300 {
200 {

N 100

b bi

Page:10f2 | Words:0 | <5 |

| &

“« o nd

= You can choose the date
range you want, then submit
to run the report.

= A MS Word document will be
created with the embedded
graphs or maps in the
document.

= For the purpose of this
walkthrough, please click on
the Overview Portal option
from the main ESSENCE
menu bar.
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Overview Portal

Home | AlertList | myAlerts myESSENCE Eventlist ~ | Overview Portal Query Portal StatTable Map Portal Bookmarks Query Manager Data Quality ~ ReportManager More

,_%c[ '

Home AlertList myAlerts mYESSENCE Eventlist ~ OverviewPortal QueryPortal StatTable Map Portal Bookmarks | Query Manager DataQuality ¥ ReportManager More

[Hoescrpton

[Hauery optons

Haan

MNext Selections:

Select Data Source: Patent Location (Full Detais)

=

Home Alertlist mylerts myESSENCE EventLlist OverviewPortal QueryPortal StatTable Map Portal Bookmarks QueryManager DataQuality ~ ReportManager HMore ™

Overview Parameter

)

tow zers sers o |

B

Overview Parameter

——

o zerosees: e |

00-04

‘WW Wwyvmm

3500
3000
2500
2000
1500
1000

mmmmmmm

Data: Warning  Data: Aler

=)

~Ctx e on 2 g s e vew

1844

r"’,wml'ﬁ

05-17

ERTEIDRTITp

%%%aaagg%ﬁ%%%

& Normal  Data: Warring  Data: Alert

“ca ayre o e gran o 5 s vy

4564

1500 Wh\ﬂm
1000

The Overview Portal can be accessed
two ways: the Overview Portal menu
option or from a Query Wizard.

If you enter the Overview Portal from the
menu button, you will get the default
options for the datasource you choose.

If you enter from the Query Wizard, you
can choose the parameters you want
pre-defined before entering the overview
portal.

The functionality of the Overview Portal

has been almost entirely replaced by the
Stratification system on the Time Series

Page.

The last remaining feature that has not
been duplicated is the ability to add all
the overview graphs to a myESSENCE
dashboard with a single click.

If you wish to perform an overview by
hospital or region — it is best to down
select those in a Query Portal first, to
minimize the amount of querying the
system must do to create graphs for
every region or every hospital across the
entire country.

You can also download a zip file
containing all the graphs from the link at
the bottom of the page.

For the purpose of this walkthrough,
please click on the Stat Table option
from the main ESSENCE menu bar.
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Stat Table

Manage Users | Analyze Logs | Reference Manager | Logout Essence Test User

BN = The Stat Table provides pre-
built reporting capabilities.

Home Alertlist myAlerts myESSENCE Eventlist ™ Overview Portal Query Portal StatTable  Map Portal  Bookmarks Query Manager DataQuality ™  Report Manager | More ™

= Choose areport, and
5 complete the required form.

FR Data 5 Selected vs Al

* The report will then be
created and available for view
in Excel or in the web page.

Bookmark Page

Home  Alert List | myAlerts | myESSENCE | Event List ¥ Overview Portal | Query Portal StatTable MapPortal | Bookmarks Query Manager Data Quality ™ Report Manager More ¥

Stat Table Configuration

Search String: MD Tip

Selected Region

MD Montgomery &

Filtered Region

MD_Frederick -
Select Region: | | MD_Garrett

MD_Harford

MD_Howard

MD_Kent

= For the purpose of this

o — walkthrough, please click on
i EEES—— the Data Quality option from

the main ESSENCE menu bar.

em— T

Home | AlertList myAlerts myESSHCE Eventlist ¥ OverviewPortal QueryPortal StatTable MapPortal Bookmarks QueryManager DataQuality ™  ReportManager More ™.

ExportExcel | [New Stat Tabie | | Save For Report

Hoesarptan
Hcontourston Corons
ER Data Monthly Syndromic Report, March 2006
0 vontgomery
Syndromes March Cumulative (YTD) March

20052005 2008 2005 2002 201 | oo | edon a0 | 200 | 2008 2003 2002 anos | gt | edon T s |00 | 2008|2005 002 a00n |t
ot ke 5| o] o] o] o o o o[ us| o] o] o o o o o =n] o] o of o o .
Booare 6] o] o of o o . o] =| o] o o o o o w| o] o o| o o .
Fevr w2| o] o of o o . o em| o] of o o o o o[ =] o] o o of o .
o wi| o o of o o . o[mer| o] of o of o o o[ swm| o of o of o .
et w[ o] o o] o o s o = o] o o o o o o | o] o o] o o s
o 22| o] o] o] o o s o[ =e| o] o] o o o o o @] o] o o] o o s
ey we| o] o| o o o 5 o] o] o] o o o o o[ ss] o] o o| o o s
o 5] o] o] o o o 5 o[ zms| o] o] o] o o o o 7] o] o o| o o s
ober | o] o] o] o o s o|m=| o] o] o o o o o] o] o o o o .
= 2| o] o of o o . o[ 2| o] o o o o o o =] o] o of o o .
Recossotieest| 5| 0| o] o o o . o w| o of o o o o o s o| o o o o .
e = o o of o o . o oms| o] of o of o o o sm| o of o of o .
e w4 o] o] o] o o s o[ o] o] o o of o o o[ aw] o] o] o] o o s
T o5 o] o] o] o o s olss| o] o] o] o] o o o[ms] o] o] o] o o s
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Data Quality

| - The Data Quality portal has a
few different options.

E Eventlist ¥ Overview Portal QueryPortal StatTable MapPortal Bookmarks QueryManager  Data Quality ¥ Report Manager More

T e = The first allows you to view
= o —— — ' the Percent Completeness,

Percent Mapped to Known
Values, and the Percent
Received Within 24 Hours for
T e e (T e e o e e e po e e any data source that has

e e been Data Quality configured.

Lo e

| = You can choose specific
facilities (recommended) or
parameters to view.

4 >
ADa
ABGB

Select Start Date: | 265ep06 3 |Selgct End Date: ‘ 100cto6

= Continue on next slide...

: oy



Data Quality

— = The results will be displayed
in a color coded table.

Data Quality 2
Geography Variable 265ep06 275ep06 28Sep06 295ep06 305ep06 010ct06 020ct06 030ct06 040ct06 050ct06 060ct06 070ct06 08Oct06 090ct06 100ct06
Hospital 01 Sex 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 01 Medical Recor. 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 01 Age 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 01 Time 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

.
Hospital 01 Zicode 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 | F o r th e p u rpose Of th Is

i e e~ Walkthrough, please click on

u
Hospital 01 Chief Complaint ~ N/A N/A /A NjA /A NjA NjA /A NjA /A HjA NjA /A NjA /A th e D ata Q u a I Ity = AI e rts
Hospital 02 Sex 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 o pti o n fro m th e m a i n

Hospital 02 Medical Recor. 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 02 Age 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 E S S E N C E m e n u ba r.
Hospital 02 Time 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 02 Zipcode 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Hospital 02 Chief Complaint NfA N/A N/A NfA N/A NfA N/A N/A NfA N/A NfA NfA N/A NfA N/A
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Data Quality

= Data Quality Alerts will show
any factor that has changed
(+/-) 10%.

= For the purpose of this
walkthrough, please click on
the Data Quality -
Frequencies option from the
main ESSENCE menu bar.

Data Quality Alerts 2

Date Data Sourc Geography Variable Quality Factor Percent Previous Day | Percent Difference | Variable Total Count
090ctis ER Da... Hospi... Discharge Disposition Percent Completeness 13.16 2.63 10.53 5 38
090ct06 ER Da... Hospi... Discharge Disposition Percent Mapped to Known Values 13.16 2.63 10.53 5 38
060ct0s ER Da... Hospi... Discharge Disposition Percent Completeness 13.16 2.22 10.94 5 38
060ctie ER Da... Hospi... Discharge Disposition Percent Mapped to Known Values 13.16 2.22 10.94 5 38

- oy



Data Quality

Manage Users | Analyze Logs | Reference Manager | Logout Essence Test User

* Frequencies will allow you to
choose a text-based
parameter and view the top
10 more common results.

Bookmark Page

Home Alert List myAlerts myESSENCE Eventlist ¥ Overview Portal  QueryPortal StatTable | Map Portal Bookmarks | Query Manager DataQuality ~ Report Manager More ™

Data Quality Datasource: Fadiity Location (Full Detals)

Search String:

Filtered Hospital Selected Hospital

Hospitak Hospital 02 Parameter: | Chief Complaint -

Select Start Date: | 030ct06

“ * |In a non-simulated version of
ESSENCE, you will also be
able to view the Data Quality
— Hospital Status and Data

— Quality — Data Status pages
. mme oom mee wme wm  wem e wee | t0 get information on data
Hospralon 1 FEVER (5) CHESTPAIN.  ABD PAIN(S)  FEVER (5) CHESTPAIN..  ABDPAIN(S)  FEVER(S) CHESTPAIL avallablllty

Hospital 01 2 MVC (4) ABD PAIN (5)  FEVER (5) MVC (4) ABD PAIN (5)  FEVER (5) MVC (4) ABD PAIN (5)
Haospital 01 3 SORE THRO..  FEVER (5) BACKPAIN (..  SORE THRO..  FEVER(5) BACKPAIN (..  SORETHRO..  FEVER(5)
Hospital 01 4 BACK PAIN ( MVC (3) CHEST PAIN BACK PAIN ( MVC (3) CHEST PAIN BACKPAIN (. MVC(3)
Hospital 01 5 CONSTIPAT..  486-PNEUM.. 780.2-SYNC..  CONSTIPAT..  486-PNEUM..  780.2-5YNC..  CONSTIPAT. 486-PNEUM.... n Th is Wa I kth ro u g h is n OW
Hospital 01 6 COUGH (2) ABDOMINAL 786.50-CHE COUGH (2) ABDOMINAL 786.50-CHE COUGH (2) ABDOMINAL
complete.
Hospital 01 7 P (2) BACK PAIN (.. HEMATURIA. P (2) BACK PAIN (.. HEMATURIA..  CP (2) BACK PAIN (...
Hospital 01 8 DIFF BREAT BLOOD IN U MVC (2) DIFF BREAT BLOOD IN U MVC (2) DIFF BREAT BLOOD IN U
Haospital 01 9 MIGRAINE (2)  COUGH (2) RTAMKLEL.  MIGRAINE (2)  COUGH (2) RTANKLEL.  MIGRAINE (2)  COUGH (2)
Hospital 01 10 508 (2) LOWER BAC. 508 (2) 508 (2) LOWERBAC.. 508 (2) 508 (2) LOWER BAC...

Vmmminl A7 4 Anm namfel Anm RaTh S R ey aAnm namfel Anm R fad Fruen ey Ann AT fey Anrm AT fad
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* Overview
« Back-End vs. On-The-Fly
« Temporal (Single time series alerting)
» Linear Regression
« Exponential Weighted Moving Average (EWMA)
* Regression / EWMA / Poisson Switch
« Classical EARS methods C1/C2/C3
« Spatial Cluster Detection
« Time of Arrival: syndromic temporal clusters
« Summary Alerts: to control alert rate from many parallel
streams
« Term-based: non-syndromic Alerting of Anomalous
Chief Complaint Terms
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Overview

* The purpose of the ESSENCE algorithms are to direct
the attention of the users to data features that merit
further investigation

 Algorithms in ESSENCE are not intended to identify
outbreaks without supporting evidence.

 Algorithms in ESSENCE monitor for unusually high
counts, not low counts (one-sided tests).

« Algorithms are designed to execute, produce prompt
results in normal ESSENCE computing environments
(not on supercomputers or very large clusters).

= oy




Overview

Major Types of Algorithms in ESSENCE include:
* Temporal

¢ Spatial

* Time of Arrival

* Summary

* Non-syndromic term-based alerting

* Fusion of multiple evidence types

; oy



Overview

Purpose:

Temporal
« Detect anomalous increases in cases over time (daily, weekly)
Spatial
» Detect geographic case clusters anomalous relative to a
sliding baseline spatial distribution
Time of Arrival
» Detect temporal clusters of syndromic visits with similar arrival
times (hourly)
Summary
* Provide alerts across numerous data streams adjusted for
multiple testing
Term-based Alerts (currently not in NSSP)
* Find individual and unexpected terms in recent chief
complaints that are anomalous relative to a baseline set
Fusion: Bayesian Networks designed to emulate epidemiologist
reactions to alerts across multiple syndromic/diagnostic data
sources (currently only for DoD)

79



Back-End vs. On-The-Fly

In ESSENCE, the Alert List and myAlert pages are
computed by algorithms running on a set schedule on
back-end compute servers.

Time series graphs are color-coded red and yellow based
on on-the-fly runs of the temporal detection algorithm
chosen by the user.

This means that the alert list results can get out of sync
with the time series results if newer data has been
processed since the last time the back-end detection

process has ran.
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Linear Regression

 Accounts for:
« Linear Trend (seasonality)
« Day-of-Week effects
« Holiday effects
« Day after Holiday effects

28 Day Baseline

2 Day Guard Band

Outlier Removal

Zero Filtration (avoids bias from data dropouts)
Threshold p-values: .01 = Red, .05 = Yellow

- oy



Exponentially Weighted Moving Average (EWMA)

« Performed at .9 and .4 smoothing coefficients
(influence of recent past data)

« 28 Day Baseline

2 Day Guard Band

Outlier Removal

Zero Filtration

Threshold p-values: .01 = Red, .05 = Yellow

: oy



Switch Detector — Regression / EWMA / Poisson

Performs Regression

If baseline data pass goodness-of-fit test, Regression
results used, else...

Perform EWMA

If there is not enough data in the baseline
Perform Poisson

28 Day Baseline

2 Day Guard Band

Outlier Removal

Zero Filtration

Threshold p-values: .01 = Red, .05 = Yellow
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EARS C1/C2/C3

« CDC Early Aberration Reporting System (EARS)
Algorithms

Conventional settings:

« [/ Day Baseline

No Guard Band

No Outlier Removal

No Zero Filtration

Threshold p-values: 2 = Red, 1.5 = Yellow

; oy



Spatial Cluster Detection

« Java-based Cluster Analysis based on methods in
SaTlScan software

« Zip Code based clusters

« 28 Day Baseline

« 2 Day Guard Band

 Test statistic: Kulldorff's Poisson log likelihood ratio

« Monte Carlo trials used to determine p-value (accelerated
for rapid output)

* Threshold p-values: .01 = Red, .05 = Yellow
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Time of Arrival

Finding clusters of visits linked by syndrome at similar times
* 60 Day Baseline

 Uses day of the week =
* Inspection time blocks: £l semmecs |
« 60 minute on the hour A W
+ 30 minute | Sl Uit
60 minute on the half hour )
Time of day (hour/half-hour interval)

Performed by Hospital / Subsyndrome (special subset)
Minimum 3 cases required to alert (may be increased by
subsyndrome )

Threshold p-value: 104 (0.0001)

: oy



Summary

* Used on Summary Alert List to derive a single resultant
significance value from many parallel data streams.

» All data streams with p-values below the resultant value
are considered to alert.

* To control alerting purely due to multiple testing.

« Uses a False Discovery Rate (FDR) based method.

Effect: alerts for
» a single alert of very high significance, or
« multiple alerts of joint relative significance

- oy



Summary

An example of the how the FDR detectors work is shown below. The algorithm starts by sorting all
the input p-values. It then creates a multiplication factor based on the number of p-values (N) and
the position in the sorted array (i). After you multiply the input p-value with the multiplier, you can
take the minimum p-value and that becomes the summary alert p-value. The FDR-Major uses a
modification that checks the input p-values and if at least half alerting, the input p-values are cut in
half, and the FDR algorithm runs on the first half of the sorted input p-values.

P-Values (Sorted) | [JIBOMBN | .0125 || .0260 || 4526 || .7512

Multiplier (NA) 5f1 512 513 5/4 5/5

FDR 0375 || .0313 || .0433 || .5658 || .7512

Because mare than half are alarting,
0125 0260 proceed with only the first half of the
input P-values

P-Values (Cut in Half)

P-Values (Sorted) | [JIBIGN)| .0125 || .0260 || 4526 || .7512

Multiplier (N/) 3| 3] |33

FDR Major 0225 || .0188 || .0260 -

Yellow: .05

: oy




Word Alerts

Word Alerts
* Investigates frequency of individual words in text fields (like
chief complaints) relative to pooled terms in 1-month baseline

Uses Fisher’s Exact Test

* Forlarger counts, uses chi-square test
« 30 Day Baseline

« 7 Day Guard Band

. Pvalue: 105 (0.00001)

Not currently in NSSP
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Explanatory Overview of ESSENCE
Alerting Algorithms

The following principles were written to clarify the use of univariate temporal algorithms
in ESSENCE but apply to all of the methods described below:

General considerations:

1. These methods are not intended to positively identify outbreaks without supporting
evidence. Their purpose is to direct the attention of a limited monitoring staff with
increasingly complex data streams to data features that merit further investigation.
They have also been useful for corroboration of clinical suspicions, rumor control,
tracking of known or suspected outbreaks, monitoring of special events and health
effects of severe weather, and other locally important aspects of situational
awareness. Successful users value these methods more for the latter purposes and do
not base public health responses solely on algorithm alerts.

2. All of these algorithms are one-sided tests that monitor only for unusually high
counts, not low ones. Low counts could result from an emergency situation because
data reporting could be interrupted, but there are many more common reasons for low
counts (such as unscheduled closings or system problems), so the algorithms do not
test for abnormally low counts.

3. In addition to data- and disease-specific considerations below, algorithm selection
was also driven by system considerations. Users need to monitor many types of data
rapidly. External covariates such as climate data or clinic schedules are not available
for prompt analysis. Many methods in the literature, armed with substantial
retrospective data of a certain type, depend on analysis of substantial history. Day-to-
day users, often with only a small fraction of time available for monitoring, will not
wait several minutes for each query. In the absence of data history and data-specific
analysis time for each stream, ESSENCE methods have been adapted from the
literature and engineered to system requirements.

4. If the time series monitored by algorithms represent many combinations of clinical
groupings, age groups, and geographic regions, excessive alerting may occur simply
because of the number of tests applied. The Summary Alert method was
implemented to limit such excessive alerting. This method is based control of the
false discovery rate, or the expected ratio of false alerts to the total alert count, and its
statistical implementation in ESSENCE is detailed in the Summary Alert section
below.

Beyond analytic methods to control alerting, default alert lists should be limited to
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results from those time series of concern to the user, either by system design or by
active specification by the user. For example, one method of reducing the default
alert list is to restrict algorithms to all-age time series groupings. Depending on the
scope of the user’s responsibility, the alert list may also be restricted according to
both epidemiological interest and the resources available for investigation. For
example, a monitor of a national-level system with algorithms applied to many
facilities may be interested only in alerts with at least 5-10 cases. In circumstances of
heightened concern, these restrictions can be relaxed, or the user can use ESSENCE
advanced querying methods to apply algorithms to age groups and/or subsyndromes.

The default temporal algorithm is an automated selection between data modeling
(adaptive multiple regression) and control-chart-based (adaptive exponentially
weighted moving average (EWMA)) algorithms, resorting to a simplistic (Poisson)
method if only a few days of recent data are available. The primary regression and
EWMA methods are discussed first separately.

Each description below gives a method category, purposes of the method, a brief
technical description, key benefits, limitations, and literature sources.

Johns Hopkins University Applied Physics Laboratory



Alerting Methods Applied to Single Time Series
1. Algorithm: Linear Regression

Categorization: Adaptive Multiple Regression Model

Purposes: This model is an adaptive regression model applied to remove the systematic
behavior often seen in time series of daily, syndromic, clinical visit counts and in other
surveillance data. The reason for removing these common effects is to avoid bias in
identifying unusual behavior. For example, there is a customary jump in visits on
Mondays because many clinics resume normal hours, and this expected jump should not
automatically increase the possibility of an alarm. Similarly, alarms should be possible
on weekends even though visit counts drop off from weekday levels.

Technical Details: This adaptive, multiple, least-squares regression algorithm contains
terms to account for linear trends, day-of-week effects, and holidays. Multipliers for
these terms are calculated using 4 weeks of recent counts as a training period. This
training period is separated from the date of the test data by a 2-day buffer intended to
keep early outbreak effects from contaminating the training. Extreme data values in the
training period are reduced to reasonable values in order to avoid inappropriate
predictions. This outlier correction for model inference avoids loss of sensitivity in the
weeks after either data problems or true outbreaks.

The regression multipliers are recomputed each day for calculation of a predicted count
based on the expected data trends. The algorithm then subtracts this prediction from the
observed visit count, scales the excess by the standard error of regression, and applies a
statistical hypothesis test to determine whether to signal an alert. The test is a Student’s
t-distribution at significance levels of 1% for red alerts and 5% for yellow alerts, with the
number of degrees of freedom determined by the number of regression covariates and the
baseline length.

Benefits: The main benefit is avoiding alerting bias resulting from expected data trends.
The length for the training baseline is critical. Based on performance comparisons
among multiple baseline lengths, it was chosen to be short and recent enough to capture
seasonal time series behavior but long enough to smooth out daily fluctuations. Separate
multipliers are updated so that a data source with regular but unusual patterns such as
high weekend counts will be modeled correctly. While a better fit may often be obtained
with a more complex model for a given data stream with a certain syndromic filter for a
certain subregion and analysis of sufficient data history, the current regression approach
is relatively robust across recent ESSENCE time series.

Limitations: If this algorithm is applied to a data series without the baseline weekly and
seasonal behavior, the model will not explain the data well, and the detection sensitivity
and specificity will be decreased. The automated switch in the default method is applied
for this reason. There is no claim of optimal modeling for a given time series.

Johns Hopkins University Applied Physics Laboratory



Sources:

1. Brillman JC, Burr T, Forslund D, Joyce E, Picard R and Umland E. Modeling
emergency department visit patterns for infectious disease complaints: results and
application to disease surveillance, BMC Medical Informatics and Decision Making
2005, 5:4, pp 1-14  http://www.biomedcentral.com/content/pdf/1472-6947-5-4.pdf.

2. Burkom, H.S., Development, Adaptation, and Assessment of Alerting Algorithms for
Biosurveillance, Johns Hopkins APL Technical Digest 24 (2007), 4: 335-342
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2. Algorithm: Adaptive Exponentially Weighted Moving Average
(EWMA)

Categorization: Adaptive Control Chart

Purposes: This algorithm is appropriate for daily counts that do not have the
characteristic features modeled in the regression algorithm. It is more applicable for
Emergency Department data from certain hospital groups and for time series with small
counts (daily average below 10) because of the limited case definition or chosen
geographic region.

Technical Details: This algorithm compares a weighted average of the most recent visit
counts to a baseline expectation. For the weighted average to be tested, an exponential
weighting gives the most influence to the most recent observations. Two weightings are
applied: the first gives negligible weight to observations over 3 days old and is designed
to detect sudden events where most outbreak cases affect data within a few days. The
second weighting distributes influence further over the past week for sensitivity to more
gradual outbreaks.

The monitored weighted averages are the S given by:
Sk = ©S k1 + (1-0) Xy,

for a constant smoothing coefficient o, with 0 < ® <1 and Xy as the successive data
counts, with Xo = 0 and Sy = half the alerting threshold for prompt sensitivity.
(Occasionally a useful starting value for Xq is known, but restarts may occur for many
reasons, so the conservative initialization to 0 is used.) For separate monitoring of
sudden and gradual events, smoothing coefficients o = 0.9 and 0.4 are used.

For both weighted averages, the 4-week baseline mean is subtracted, with a 2-day buffer
period to separate the baseline from the counts being tested. The rationale for the
baseline length was the same as described above for the regression method above. The
test statistic is then (Sk — pk) / ok, where py , ok are baseline mean, standard deviation. As
in the regression method, the hypothesis applied to determine alerting is a Student’s t
distribution at significance levels of 1% for red alerts and 5% for yellow alerts. The
number of degrees of freedom is the baseline length + 1.

This algorithm is designed for any series that does not fit the characteristic trends, so
safeguards are included for rapid adjustment to and recovery from data dropouts and
catch-ups and for avoiding excessive alerts when counts are sparse.

Benefits: This method gives sensitivity to both sudden and gradual outbreaks and has
demonstrated prompt alerting capability. It is less susceptible than the EARS methods
C1, C2, and C3 to trends and to day-of-week effects. The added recovery features handle
common problems in the data acquisition chain. Alerting is indirectly adjusted for the

Johns Hopkins University Applied Physics Laboratory



data distribution via the standardized residual test statistic, which provides a safeguard
against excessive alerting when counts are small.

Limitations: This algorithm applied to pure daily counts does not control for expected
trends or cyclic effects as in the regression method.

Sources:

1. Ryan TP. Statistical Methods for Quality Improvement. New York: John Wiley &
Sons: New York, 1989

2. EWMA-Shewhart charts in Morton AP, Whitby M, McLaws M-L, Dobson A,
McElwain S, Looke D, Stackelroth J, Sartor A; The application of statistical process
control charts to the detection and monitoring of hospital-acquired infections; J Qual
Clin Prac 2001; 21:112-117.
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3. Algorithm: Poisson/Regression/EWMA (default)

Categorization: Automated switch between data model and control chart

Purpose: Many researchers and developers have applied complex statistical models to
surveillance data for prediction and detection. However, the predictive capability of a
model varies according to the specific data stream and how it is filtered and aggregated.
This capability may also be affected by data behavior changes that result from seasonal
variations, population shifts, and changes in the informatics. To account for such day-to-
day changes, ESSENCE automatically monitors its predictive capability of its regression
model each day. When this test fails, indicating that the model is not helpful for
explaining the data, the system switches to the EWMA adaptation described above. The
result is that the regression model is usually applied for the common respiratory and
gastrointestinal syndrome classifications applied to county-level data, but EWMA is
more commonly applied to rare syndrome data.

For situations where less than a week of recent baseline data exists, a simple Poisson
detector is applied. Such situations include new start-ups and more common restarts after
long (several-week) intervals of missing data.

Technical Details:

Details for the separate regression and EWMA methods are given in the preceding pages.
The adjusted R? coefficient for the regression is tested each day. This coefficient does
not give the quality of regression but is employed here specifically as a measure of daily
predictive capability using an empirically derived threshold criterion. When the data pass
this test, the model is assumed to have explanatory value, and the regression algorithm is
applied. When the data fail this test, the EWMA algorithm is used.

The Poisson distribution test is applied when less than a week (3-6 days) of recent data is
available. A Poisson distribution is assumed with mean and variance equal to the mean
of the recent counts. An alert is issued if the current count exceeds this mean and if its
probability is less than 1% (red alert) or 5% (yellow alert) according to the Poisson
assumption.

For additional features engineered to meet the needs and requests of epidemiologist users,
see the reference below.

Benefits: This algorithm is the default because it is designed to avoid mismatching the
method to the data. The regression model accounts for the expected data trends when
they are seen in the baseline. When they are absent because of the case definition used to
filter the data, because of the size of the monitored region, or because of data problems,
alerting is based on the EWMA algorithm.

Limitations: The goodness-of-fit test occasionally misclassifies the data. The test is set to
err toward the more conservative EWMA to avoid mis-fitting the data model.
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Sources:
Burkom HS, Elbert Y, Magruder SF, Najmi AH, Peter W, Thompson MW.

Developments in the roles, features, and evaluation of alerting algorithms for disease
outbreak monitoring. Johns Hopkins APL Technical Digest 2008;27:313.

Johns Hopkins University Applied Physics Laboratory



4. Algorithms: C1, C2, and C3
Categorization: Adaptive Control Chart

Purpose: To purpose is to detect general data aberrations. Algorithms C1, C2, and C3 of
the Early Aberration Reporting System (EARS) developed at the Centers for Disease
Control and Prevention are used in many U.S. states and in numerous foreign countries.
They are included in the ESSENCE suite because of their wide application. While they
lack many of the features described above, their simplicity has both benefits and
limitations.

Technical Details: The C1 algorithm subtracts the daily count from the mean of a moving
baseline ending the previous day. In effect, it then divides this difference by the standard
deviation of counts in that baseline. If the result exceeds 3, indicating an increase above
the mean of more than 3 standard deviations, an alert is issued.

The C2 algorithm does the same calculation but imposes a 2-day buffer between the test
day and the baseline.

The C3 algorithm is a more sensitive version of C2 that adds the values from the 2
previous days if they do not exceed the threshold. All three algorithms use the same
criterion of an increase of at least 3 baseline standard deviations above the sliding
baseline mean.

An important implementation detail is that ESSENCE does not use the standard 7-day
baseline because substantial experience has shown that for many time series, such a short
baseline gives an unstable statistic that can lead to a loss of confidence in the results. The
implemented baseline is 28 days as in the EWMA and regression methods. There are no
other changes to the standard EARS methods, including retention of the flat 3-standard-
deviation threshold regardless of the data stream.

Benefits: The methods are easy to understand and widely known.

Limitations: Like the EWMA, the methods take no account of systematic data behavior
such as day-of-week effects or seasonal trends. C3 is the only one of these methods with
sensitivity to gradual outbreak effects, but it is known to produce high alarm rates. For
all three methods, threshold data values for alerting may fluctuate noticeably from day to
day.
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Sources:

1. Hutwagner LC, Maloney EK, Bean NH, Slutsker L, Martin SM. Using laboratory-
based surveillance data for prevention: an algorithm for detecting Salmonella
outbreaks. Emerg Infect Dis 1997; 3:395-400

2. Tokars JI, Burkom HS, Xing J, English R, Bloom S, Cox K, and Pavlin JA,
Enhancing Time-Series Detection Algorithms for Automated Biosurveillance, Emerg
Infect Dis. 2009 Apr;15(4):533-9.

Epidemiologic investigation involves analyzing the geographic distribution of cases to
determine if an outbreak is associated with a geographic region. Geographic information
systems (GIS) are tools that allow spatial mapping of data. In ESSENCE systems, data
visualization is performed with the geo-spatial analysis software, Geoserver. This GIS
capability assists the user in determining if an anomaly in syndrome counts is localized,
and it may aid in the identification of a point-source disease outbreak. GIS may also help
in predicting the geographic extent of the affected population to expedite the correct
allocation of public health resources. In addition to spatial mapping, ESSENCE uses
spatial scan statistics to search for unexpected clustering of cases for each of several
syndrome groups.

Johns Hopkins University Applied Physics Laboratory 10



Spatial Cluster Determination
Category: Spatial Scan Statistics

Purpose: A problem with sophisticated temporal detectors is choosing the appropriate
size and location of the collection region for time series counts. If this region is too small
or mislocated, cases may be missed and the baseline data may not have enough structure,
but if the region is too large, the scale and variability of the large-scale time series may
reduce sensitivity by masking clusters of interest. We apply spatiotemporal scan statistics
in an attempt to promptly localize public health problems. For ESSENCE, JHU/APL built
and implemented a Java version of the SaTScan software of Martin Kulldorff originally
developed for spatial surveillance of cancer and subsequently used and enhanced for
many types of hotspot detection.

Technical Details: The null hypothesis is that the set of data subregions (often patient zip
codes) in the recent time interval tested forms a random sample from an expected spatial
distribution of cases. The expected distribution is not uniform over subregions but
reflects a “customary” spatial case spread that reflects urban/suburban case ratios or other
factors. ESSENCE implementation calculates the expected spatial distribution using
recent case counts from a sliding baseline interval. In effect, the code is similar to a
common application of SaTScan, the space-time permutation scan statistic, restricted to
test cases from only the most recent time interval and assuming circular clusters.

As in SaTScan, the method calculates a test statistic for each candidate cluster. The test
statistic in the ESSENCE implementation is Kulldorff’s Poisson log likelihood ratio. The
set of candidate clusters is generated by scanning over a set of cluster center locations,
often taken as centroids of all zip codes in the dataset, and considering all circles within a
maximum radius of each center, where the number of circles is limited by the number of
data subregions within each radius. The maximum test statistic over these candidates is
then tested for significance.

Statistical significance inference does not depend on a theoretical distribution but on
repeated trials on simulated datasets randomly drawn using the baseline distribution. For
each such trial, the algorithm uses the same scanning procedure to derive a trial
maximum.

For assessing the significance of the maximum test statistic over all observed clusters, the
ESSENCE code uses the Gumbel distribution method as published by Abrams, Kleinman
and Kulldorff. The code collects 99 trial maxima, fits a Gumbel distribution to these
values, and uses the fitted distribution to assign a p-value to the test statistics of clusters
found in the original data. The observed cluster with the maximum test statistic is
considered significant if its p-value is below a predetermined threshold, often set to 0.01.
This threshold criterion can yield multiple significant clusters in a given run if more than
one candidate cluster yields a test statistic whose p-value is below the threshold.
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For each significant case cluster, the system shows the location, extent, and degree of
significance using the GIS software.

Benefits: The ESSENCE Java implementation inherits features that have popularized
SaTScan. Potential clusters of interest are localized without bias regarding the center or
extent of the cluster as well as the spatial resolution of the data allows. As noted in
Kulldorff, Heffernan, et al., the empirical significance testing with many repeated trials
takes “into account the multiple testing stemming from the many potential cluster
locations and sizes evaluated.”

Limitations: The most important limitation, applicable also to SaTScan and to all other
spatial or space-time cluster detection methods, is that the usefulness of the method
strongly depends on the reliability of the expected spatial distribution. The use of census-
based distributions, insurance eligibility lists, regression models, and other means have
been used to derive the expected distribution. The method implemented in ESSENCE
infers this distribution from recent data separated from the test date(s) by a 2-day buffer.

Evaluation of statistically significant clusters for epidemiological significance is a
nontrivial task which may be exacerbated if the number of significant clusters is
misleading or excessive because the expected distribution is unrepresentative or because
investigation resources are insufficient.

The use of this popular approach has been criticized for prospective use; see Correa et al.
The ESSENCE implementation lacks the controls applied in the prospective version of
SaTScan attempting to manage cluster rates for multiple successive days. The ESSENCE
implementation does support elliptical cluster shapes, simultaneous clustering of multiple
data sources, or test statistics other than the Poisson log likelihood ratio, and the user with
a sufficiently detailed dataset and an application that requires extended SaTScan features
should be aware of these limitations.

Sources:
Kulldorff M. A spatial scan statistic. Communications in Statistics—Theory and Methods.
1999;26:1481-1496.

Kulldorff M, Heffernan R, Hartman J, Assunc¢do R, Mostashari F. A space-time
permutation scan statistic for disease outbreak detection. PLoS Medicine, 2005; 2:216-
224,

Correa, T.R., R.M. Assuncao, and M.A. Costa. 2015. A critical look at prospective
surveillance using a scan statistic. Stat. Med. 34(7): 1081-1093. doi:10.1002/sim.6400.

Abrams A., Kleinman K., Kulldorff M. Gumbel based p-value approximations for spatial
scan statistics. International Journal of Health Geographics 2010 9:61,
DOI: 10.1186/1476-072X-9-61
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Time-of-Arrival Cluster Determination

Categorization: Multiple Automated Hypothesis tests

Purpose: This algorithmic approach was implemented to find and display unusual clusters
of syndromically related emergency department visits by patients arriving for care within
a short time interval.

Technical Details: Patient visit counts are tabulated by cells, with one cell for each
hospital/time-interval/sub-syndrome combination. See Figure 1.
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e For the visit counts in each cell, a Poisson or negative binomial test is chosen
using the last 60 days of visit counts for that cell. The Poisson distribution is used
unless the count variance exceeds the mean by a factor of 1.1 or greater, and then
the time series is considered overdispersed. This situation occurs for relatively
few cells, generally corresponding to the more common (sub) syndromes for the
largest hospitals at the busiest times when most alerts would be generated. For
this situation, a negative binomial distribution is assumed.

e Once the distribution is chosen, parameters for each cell are calculated from the
60-day baseline. For each cell, an alert is then flagged if the current count
exceeds the upper limit threshold for the chosen distribution based on a
preselected p-value.

e Based on empirical results using 12 years of data from 134 hospital EDs from a
large state with labeled events, a threshold p-value of p* = 10-4 (0.0001) was
chosen.

e Time intervals for the cells are 30 min., 60 min. beginning on the hour, and 60
min. beginning on the half hour, again a result of empirical testing.

Johns Hopkins University Applied Physics Laboratory 13



e Practical overrides are implemented based on observed cell counts. At least three
observed cases are required for an alert. This minimum may be increased for
more common syndromes. Mandatory alerts may also be implemented for certain
subsyndrome/count combinations, such as subsyndromes for severe illness,
regardless of the hypothesis test.

Benefits: In validation testing to monitor visit clusters for 51 subsyndromes for 134
hospitals at the time intervals above with the chosen p-value threshold, alert rates were
consistently manageable and found all known clusters from a small historical collection
of events except for two groups of 3-4 visits at very busy times. The alert burden was
still manageable at the county level when anomalous clusters for all hospitals within each
county were combined.

The simplicity of this approach allows multiple daily runs and adaptation to new
improvised subsyndromes with rapid system response without impact on routine
processing.

Limitations: The hypothesis tests include no direct modeling of seasonality or other
systematic data behavior. They were implemented to enable county-level processing, and
validation was conducted on a 12-year historical dataset from one state. Expanding the
computational load to include much larger sets of hospitals or syndrome groups with
limited investigation capability may require recalibration (p-value threshold, minimum
alert counts) or an alternate approach to retain sensitivity with manageable alerting.

Sources: H Burkom, L Ramac-Thomas, R Arvizu, C Lee, W Loschen, R Wojcik, and A
Kite-Powell, A collaboration to enhance detection of disease outbreaks clustered by time
of patient arrival. Emerging Health Threats Journal 2011, 4:s65. doi: 10.3134/eht;j.10.065.
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Summary Alert Algorithm
Cateqgorization: False Discovery Rate processing of multiple alerts

Purpose: The parallel monitoring problem is the monitoring of many parallel time series
representing different physical locations, such as counties or treatment facilities, possibly
stratified by other covariates such as syndrome type or age group. The purpose of the
Summary Alert Algorithm is to maintain sensitivity while limiting the number of alerts
that arise from testing the numerous resulting time series.

Multiple testing can lead to uncontrolled alert rates as the number of data streams
increases. For example, suppose that a hypothesis test is conducted on a time series of
daily diagnoses of influenza-like illness. In a one-sided test, this test results in a statistic
whose value in some distribution yields a probability p that the current count is as large
as observed. For a desired Type | error probability of ¢, the probability is then (1- ) that
an alert will not occur in the distribution assumed for background data. Thus, for the
parallel monitoring problem of interest here, if such tests are applied to N independent
data streams, the probability that no background alerts occur is (1- &)™, which decreases
quickly for practical error rates a. For a single-test error rate of a = 0.05, for example,
the probability of at least one background alert exceeds 0.5 if more than 13 independent
tests are applied.

Technical Details:

For N tests, where N is the number of combinations of region, syndrome, age group, and
any other covariates affecting the number of tests, let P(y),..., Py be the p-values sorted
in ascending order, an ordering that puts the smallest and most significant p-value first.
The Summary Alert method applies the Simes-Seeger-Eklund criterion to reject the
combined null hypothesis of no anomaly for any series. The null hypothesis is rejected if
for some j*, j*=1,.,N, Pgy < j*a / N. To interpret this condition, note that for the
most significant p-value, an alert requires that P31y < a/N, the strict Bonferroni bound. If
@=0.01 and N=50, then the condition becomes Py < 0.0002. For the least significant p-
value, the condition is simply Py < «, highly unlikely for the weakest result.

If this condition is satisfied for any j*, then test results are considered alerts for all j < j*.
The Summary Alert is implemented at two levels, FDR and FDR-Major. For the FDR
level applied to N time series, the implementation is as above. For a more liberal option
appropriate for certain syndromes or scenarios, FDR-Major applies the condition to two
sets of N/2 time series.

Benefits: In defining the false discovery rate as the expected ratio of false alerts to the
total alert count, Benjamini and Hochberg showed that the Simes-Seeger-Eklund criterion
gives an overall error rate of « if the N time series tested are statistically independent.
Overall, this criterion avoids the excess alerting resulting from using the nominal
threshold o for all data streams and also avoids the loss of sensitivity from using only the
Bonferroni bound o/N.

Johns Hopkins University Applied Physics Laboratory 15



Limitations: If one of the p-values crosses the adjusted threshold, it is not obvious for
epidemiological or other reasons which tests to consider anomalous. Most users have
followed the natural procedure described by Simes to consider all p-values less than P jx
as individual alerts. Another limitation is that in general the time series are not
statistically independent. For situations where dependence is known, Hommel
recommended the condition Pj < j-i/ C - N,where C = £ 1/j. In ESSENCE
applications where many groups of time series may be requested and dependence can
change, the above condition with C=1 is applied.

Sources:
Simes RJ. An improved Bonferroni procedure for multiple tests of significance.
Biometrika 1986;73:751-754.

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful
approach to multiple testing. J Royal Statistical Society B 1995; 57:289-300.

Hommel G. A stagewise rejective multiple test procedure based on a modified Bonferroni
test. Biometrika 1988;75:383-386.
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High Level Overview

« Chief Complaints can be any type of text string:

1 word: “fever”

small number of words: “shortness of breath”
verbose text: “patient was seen with a cough that
had been persistent for 3 weeks along with
additional head aches and chills”

with abbreviation: “sob”

with negation: “patient was not vomiting”

with misspellings: “patient was not vomiting”
in first person: “| am having chest pain”

in other languages: “estoy teniendo dolor en el
pecho”

or any combination of the above
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High Level Overview

« The ESSENCE Chief Complaint Processor (CCP)
categorizes text into as many syndromes and
subsyndromes as the text matches into.

« Syndrome: a group of associated symptoms
* Fever
- Gl
* Respiratory

« Subsyndrome: a smaller, more specific group of
associated symptoms
« Abdominal Pain
 Difficulty Breathing
* Diarrhea

; oy




High Level Overview

Chief Complaint — A—> Syndrome(s)

Subsyndrome(s)
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High Level Overview

Easy:

—»A—»

NVD

Vomiting
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High Level Overview

Harder:

—»A—»

NVD
Diarrhea

Nausea
Vomiting
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High Level Overview

Even Harder:

Patient is vomiting [ —
but no diarrhea
and no nausea

symptoms

NVD

Vomiting
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Specific Capabilities

Weights

« CCP uses a weighted keyword matching system

6 points required for a match
Positive or Negative Numbers
Wildcards allowed
GIBleeding:

BELLY (4) BELLY ACHE (-4)
BLACK (2) BLED (2)
BLEEDING (2) BLOOD (2)

BLOOD SUGAR (-2) BLOODY (2)
DIARRHEA (4) FECAL (4)
GASTROINTESTINAL (4) HEMATOCHEZIA (6)
HEMORRHAGING (2) INTESTINAL (4)

MELENA (6) RECTAL (4)
STOMACH (4) STOMACH ACHE (-4)
STOOL (4) TARRY (2)

VOIDED (4)

BELLY PAIN (-4)
BLEED (2)
BLOOD PRESSURE (-2)
BOWEL (4)
FECES (4)
HEMORRHAGE (2)
INTESTINE (4)
RECTUM (4)
STOMACH PAIN (-4)
TOILET PAPER (4)

100



Specific Capabilities

Rules

« CCP allows for Rules, Terms, or combinations to
determine a subsyndrome or syndrome

* Rules are logical expressions of subsyndromes

Neuro = AlteredMentalStatus or Dizziness or Drowsiness or
Encephalitis or (Headache and Fever) or ProjectileVomiting or
Prostration or Seizure or SidedWeakness

ILI = Influenza or (Fever and (Cough or SoreThroat) and not NonlLIFevers)

oy



Specific Capabilities

Attributes
« CCP allows for attributes to be injected into the rules
* Injects information from the patient record to be used

by the CCP

Resp = (Anthrax or Bronchitis or (ChestPain and ) or Cough
or Croup or DifficultyBreathing or Hemothorax or Hypoxia or Influenza
or Legionnaires or LowerRespiratorylnfection or Pleurisy or Pneumonia
or RespiratoryDistress or RespiratoryFailure or

RespiratorySyncytialVirus or RibPain or ShortnessOfBreath or
Wheezing) and not (GeneralExclusions or Cardiac or (ChestPain and
Musculoskeletal) or Hyperventilation or Pneumothorax)

oy



Specific Capabilities

Abbreviation Expansion

« Attempts to expand abbreviations

« Can only match a single abbreviation

« Abbreviations can have positive and negative
requirements

NVD = NAUSEA VOMITING DIARRHEA
Positive Requirement: None
Negative Requirement: None

N = NAUSEA
Positive Requirement: None
Negative Requirement: *DN* OR™" NV * OR™"NVD * OR"™H1TN1™
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Specific Capabilities

Abbreviation Expansion
« Can get complicated...
« Abbreviation, Subsyndrome, Positive, Negative

AB, ABRASION, " CORNEA*AB * OR "CONJ*AB *, none

AB, ABORTION, none, " PAIN * OR "™ WOUND * OR "™ FEVER * OR " LAP *' OR
* LAPAROSCOPIC *' OR "™ DISTEN™

AB, ABDOMINAL, " PAIN * OR "™ WOUND * OR "™ FEVER * OR " LAP * OR ™*
LAPAROSCOPIC * OR "™ DISTEN™, none

AB, ABUSE, " CHILD AB *', none
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Specific Capabilities

Special Abbreviations
« Specifically converted during the CCP process, then
have the ability to be put back when finished

1st, FIRST, false

2nd, SECOND, false

3rd, THIRD, false

4th, FOURTH, false

5th, FIFTH, false

6th, SIXTH, false

7th, SEVENTH, false

8th, EIGHTH, false

9th, NINTH, false

10th, TENTH, false

H1N1, HONENONE, true

#1H1N1, POUND_ONE_HONENONE, true
#2H1N1, POUND_TWO_HONENONE, true
#3H1N1, POUND_ THREE_HONENONE, true
1H1N1, ONE_HONENONE, true

2H1N1, TWO_HONENONE, true

3H1N1, THREE_HONENONE, true

#1 H1IN1, POUND_ONE_SP_HONENONE, true
#2 H1N1, POUND_TWO_SP_HONENONE, true
#3 H1N1, POUND_THREE_SP_HONENONE, true
1 H1N1, ONE_SP_HONENONE, true

2 H1IN1, TWO_SP_HONENONE, true

3 H1IN1, THREE_SP_HONENONE, true

oy




Specific Capabilities

Fuzzy Matching
« Will attempt to match a word to a term if it is:
* 1 letter inserts:
« chest = .chest | c.hest | ch.est | che.st | ches.t | chest.

1 letter deletes:
chest = hest | cest | chst | chet | ches

1 letter substitutions:
chest = .hest | c.est | ch.st | che.t | ches.

1 letter inversion:
chest = hcest | cehst | chset | chets

oy




Specific Capabilities

Dictionary
« Terms that are in the dictionary, are NOT fuzzy matched

« Default ESSENCE implementation has 1855 dictionary
terms

CRASH - Prevents fuzzy matching into RASH

HEAD — Prevents fuzzy matching into HEAT

A FEVER - Prevents fuzzy matching into Q FEVER

oy



Specific Capabilities

Negation

« Two versions of Negation in the CCP

« “Original” and “Nebraska” mode

* “Nebraska” mode was built to handle chief complaints that

were more like Triage Notes.

« QOriginal = Negative then Term DENIES

no fever
not vomiting

NEGATIVE

NO

NO EVIDENCE
NO EVIDENCE OF
NOT

NOT COMPLAINING OF
NOT COMPLAINING OF A
WITHOUT

WITHOUT MENTION
WITHOUT MENTION OF

oy



Specific Capabilities

Negation
 Nebraska mode:
* Negative then Term

no FEVER

* Negative then 1 or 2 words then AND/OR then term
no cough, chills, or FEVER

* Negative then 1 word then term then AND/OR
no cough, FEVER, or chills

» If term supports reverse negation:
« Term then Negative

FEVER denied

 Term then 1 or 2 words then Negative

FEVER is denied
109 @




Specific Capabilities

Stop Words
« A stop word is a phrase that will be removed entirely from
the input stream before processing.

AN

AND
CENTIMETER
DAY
INE
HOUR
HOURS
IN
METER
MONTH
MONTHS
ND

RD

TH

THE
WEEK

WEEKS

oy




Configuration Options

Which Pre-processors to turn on
« Upper case

* Punctuation

* Abbreviation

« Stop Words

What attributes to include
 Age

Term Weight Threshold

e 0

Minimum Fuzzy Match Length
e O

Negation Mode

» QOriginal / Nebraska

oy




cCDD

 In addition to the Chief Complaint Processing into
Syndromes and Subsyndromes, and additional text
processing occurs on the CCDD field.

« CCDD is a concatenated field of the Chief Complaint
(parsed) and the Discharge Diagnosis fields.

* Currently, there are 2 normal CCDD categories:
* Foreign Travel
 Visits of Interest

oy



cCDD

« CCDD Categories use SQL where clauses to find records
that meet the criteria.

* For the most part, this is simple keyword matching.

 There are some wild-cards and some negation terms.

« The CCDD is wrapped in spaces to help find individual
words.

« Examples:
« ““+ Foreign Travel + * * like ‘% chile %’ OR
(‘' + Foreign Travel + ‘ “ like ‘% china %’ AND NOT
« "+ Foreign Travel + * ‘ like ‘% hutch %’ AND NOT
« ‘‘“+ Foreign Travel + ‘ ‘ like ‘% cabinet %’) OR ...

oy



User Interface in ESSENCE

er | More ™

 Click on the More tab in ESSENCE History of ESSENCE

Syndrome Definitions

* Choose Syndrome Definitions Detector Algorthms

Definition of Terms
FAQ

Users Guide
r Version Information
Reference Table
Viewer

[Chief Complaint Based | Chief Complaint Explanation | ICD9 Based | CC and DD Cateaories | ICDS-1CD 10 Mappings]

« The “Chief Complaint Based” option will describe the
syndromes derived from the Chief Complaint using the
CCP
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User Interface in ESSENCE

 The Rules and/or Terms that a syndrome or subsyndrome

Is defined by can be viewed:

SYNDROMES = NEURO

Rules

Neuro = AlteredMentalStatus or Dizziness or Drowsiness or Encephalitis or (Headache and Fever) or Projectile Vomiting or Prostration or Seizure or SidedWeakness

Terms

N/A

SYNDROMES > NEURO = DIZZINESS

Rules
Dizziness = N/A
Terms
ABOUT TO FAINT (10) ATMOST (2) BALANCE (4)
DISEQUILIBRIUM (0) DIZZINESS (10) DIZZY (10)
EQUILIBRIUM (4) FAINT (6) FAINTED (4)
FEELING FAINT (10) FEELS FAINT (10) FEELS LIKE FAINTING (10)
FELT FAINT (10) HEAD (2) LACK (2)
LIGHTHEADED (10) LIGHTHEADEDNESS (10) LIKE (2)
LOSING (2) LOSS (2) NEAR (2)
NEARLY (2) OFF (2) PASS OUT (4)
PASSED OUT (4) PASSING OUT (4) ROOM (2)
SPINNING (4) SYNCOPAL (4) SYNCOPE (4)
VERTIGO (10) WOOZIE (10) WOOZINESS (10)
WOOZY (10)




User Interface in ESSENCE

« The “Chief Complaint Explanation” page allows you to
type in a chief complaint, and see how it will mapped into
syndromes and subsyndromes et Compats Bsed Syadeome Defntions Expanatio

Select Age:

Younger than1 ~
Enter the text of the Chief Complaint for an explanation of our syndrome classification:

sob
Expand/Hide All | submit |
E Summary
] Changes
"SOB" was changed to "SHORTNESS OF BREATH". No Match
[l Syndrome Matches (;ﬂf:g:'::ﬂ;‘z";)
Subsyndromes
Matched Partially Matched
w5 Ifo: Z.e;ei‘sjjzd;m:sh 5 ShortnessOfBreath FeverOnly
atched | Partially Matche
UnexplainedDeath B S_\'udrﬂmes
Resp
Death OR
DifficultyBreathing 2

AcuteBronchitis or CongestionChest or Cough or Difficulty Breathing or Hemoptysts or Laryngitis or
LowerResparatoryInfection or Congestion™Nasal or CutisMedia or Pneumonia or ShortmessO th or SoreThroat or
UpwlR::pua.‘lut}'Inf:l:lmn or “'h:ezu:g or ﬁtu!:Rﬁ:pDLmeu

6 needed;
& abtained
BREATHING 4
SHORT 2

[H DifficubtyBreathing




Questions? We appreciate your input.

Michael A. Coletta, MPH

Manager, National Syndromic Surveillance Program
CDC/CSELS/DHIS

mcoletta@cdc.gov

For more information, please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30329-4027
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
Visit: http://www.cdc.gov | Contact CDC at: 1-800-CDC-INFO or http://www.cdc.gov/info

Content was developed for and funded by the Centers for Disease Control and Prevention (CDC) for training purposes. The

findings and conclusions in this presentation are those of the authors and do not necessarily represent the views of CDC.
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