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Preamble and Housekeeping

* Intended for those relatively new to ESSENCE and/or to syndromic surveillance [0-2y]

Tie-in some concepts from “Syndromic State of Mind”

ESSENCE is embarking on a Ul/UX redesign process

- Less emphasis on specific workflows, which may be streamlined in the future

Use breakout groups to discuss questions or exercises

Do you have specific topic(s) you would like to focus on?

@ ESSENCE 101



Resources

« Knowledge repository: https://knowledgerepository.syndromicsurveillance.org/
* YouTube channel videos: https://www.youtube.com/@essence7241/videos

« ESSENCE User Group, 4" Thursday of every month 3-4pm
(https://nsspcommunityofpractice.org/callcalendar/)

« ESSENCE Users Guide, FAQ, Syndrome Definitions (under “More” menu)

More ¥

History of ESSENCE

Syndrome
Definitions

Detector Algorithms
Definition of Terms
FAQ

Users Guide
Version Information

Tag Management

Tag Discovery
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Overview

NSSP overview
The data

- Sources

- Structure and fields with focus on ED data
- Quality

- Access controls

The tools — follow a single simple workflow
Querying

Time series and stratified time series
MyESSENCE dashboard

Table builder (Pivot table)

The analytics
- Overview of alerting algorithms

W ESSENCE 101



Review of Syndromic Surveillance Questions

« What are some key analytic questions that epidemiologists may wish to answer with
syndromic surveillance data?

w ESSENCE 101



Review of Syndromic Surveillance Questions

« What key words or terms can be used to search for a particular disease or syndrome?
 Are visits for a syndrome or disease of interest higher than expected?

 Are those elevated visits associated with particular patient demographic(s), geographic
location(s), or other factors such as climate?

@ ESSENCE 101



Multiple Instances of ESSENCE System

 NSSP is available to all jurisdictions (have full access to their own data)
 NSSP users have access to limited details from all jurisdictions

« Some jurisdictions have customized instances (installations) of ESSENCE
-

Tarrant County, TX
Houston, TX

Surveillance

mer o HEALTH

Health Operations
Department of Health & Human Services

DHHg DC|HEALTH

——— OREGON ESSENCE GOVERNMENT OF THE DISTRICT OF COLUMBIA

2¥2Maryland WiRHI NO VD H YIRGINA DEPARTMENT OF HEATH

DEPARTMENT OF HEALTH

Rapid Health Information NetwOrk
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Scope and Coverage - NSSP

« About 72% of Emergency Departments in the U.S.* as of July 2022, or ~ 73.5% of
population in a participating health service area
- (*not including Federally operated, such as the VA)

Data from 50 states, D.C., and Guam

Four commercial laboratories (national chains) report laboratory data, only one for all
conditions

Six states report mortality data
About ~3500 facility sites reported some data to ESSENCE in the past 12 months

Source: CDC Division of Health Informatics and Surveillance
https.://knowledgerepository.syndromicsurveillance.org/community-practice-monthly-calls
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NSSP Data Flow

Emergency Department Data:

AT
STLT Public Health Authority: 43 Sites, 4,543 Facilities V“E l"o - =
E E 2 A & - (aitow
* % «ss 8 . ;
Y.y Air Quality Data
Véteran's Affairs Department of Weather Data  Disaster Medical Vital Records, JHU CSSE
PublicHealth Vit Assistance Teams,  Mortality Data  Aggregate Covid-19
EHR Data Case Data

Hospital
Health Information Exchange: 9 Sites, 752 Facilities

m . Secure FTP 4
ﬁ w= 24 66 Sites, 3,676 Facilities /= N\ i HHS Protect
HIE ’ ro—— ccess
V ﬂPHINMS Management & https/
8 Sites, 1,856 Facilities Nssp Center (AMC) .l

Hospital

aws gmafgymc Essence API,

] ' b o sk l Essence Web

Direct to NSSP: 39 Sites, 431 Facilities AWS S3 k "FT.: BioSense Platform ) Application

ﬁ i hetps// BioSense Platform @ <

API, Web Scraping \)

SAS

Hospital Rstudio, SAS,

Prevent, Promote. Protect.

STLT Public Health

I COVID-19 Response

CDC Programs

Rshiny Web apps

Vendor: 18 Sites, 425 Facilities

A q@data

hub ®
i s ®-@
: Sy Lot Commercial Labs through Data Hub: R g
Hospital Orders and Results, All Nationally Notifiable: Lab A LabB g jll opening data
*Note: Some sites use multiple data pathways to send a Link and integrate data from di
data to NSSP and are counted more than once sk ol

ED

Cloud-based
services

Streamline the way we process,
store, and visualize data

Source: CDC Division of Health Informatics and Surveillance / Karl Soetebier (fhd1@cdc.gov)
https://knowledgerepository.syndromicsurveillance.org/community-practice-monthly-calls
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ESSENCE Data
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NSSP Data Overview

« Data agnostic — could add any data source

Minimum requirement: time x something to count

« Other NSSP Data sources

Emergency Department patient visit records
Urgent care, inpatient and outpatient records*

Combined data table (“ED” data)

Commercial laboratory test orders and results

Mortality records from vital statistics

Weather data

Air Quality data

Disaster medical assistance teams EHR data

COVID-19 electronic lab reporting (CELR)

Additional future sources:, National Notifiable Disease Surveillance System (NNDSS)

* Free text syndromic data for maximum potential

Sets ESSENCE apart from other public health data surveillance
Richest and least constrained in ED and patient encounters

W ESSENCE 101
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ED Data Overview — Free Text

Most robust text fields:

Chief complaint (used as basis for syndromes and sometimes CCDD)
Discharge diagnosis (often ICD-10 codes, SNOMED)

Other possible text field examples

Triage notes (lower completeness, depends on jurisdiction)
Admit reason

Discharge disposition

Clinical impression

Travel history

Can opt to search full “history” of text fields if updated

Text data exploration

Free text in various ED fields, especially chief complaint
Can be quantified by summing records that match a custom free text query

@ ESSENCE 101
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ED Data Structure

 Derived from various hospital messaging formats and standardized; not all
fields are used

Date/ Patient Much more!

i eographic location emographics isease / condition information g
time Geographic locat d graph D / condit f t
ﬁ
ﬁ:are Time \ 60& Region \ MedRecNo Age Sex PatientCl... ﬂhvaf(cmplaimparsed ChiefComplaintUpdates Category_fiat SubCategory._flat Discharge Diagno... Bis:lwargeDlagnosisUpm Hospital
[ | \ | [ | | | [ | ] ] \ | \ | \ | \ | [ | [ | [ J [ |
13Jul2006 02:56 AM OT_OTHER_REGION - OTHER Other_Region RCC_NULL_MDER 1420 18 Female none FEVER HEARTBURN NAUSEA none Fever ;FeverOnly.FeverOrChills FeverPlus; none none Hospital 01
13Jul2006 1134 PM OT_OTHER_REGION - OTHER Other_Region AAMCERCC_NULL_MDER_1532 2 Male none FEVER none Fever :FeverOnly:FeverOrChills;FeverPlus: none none Hospital 01
13Jul2006 07:46 AM OT_OTHER_REGION - OTHER. Other_Region 27 Female none FEVER none :Fever, :FeverOnly.FeverOrChills FeverPlus; none none Hospital 01
13Jul2006 06:33 PM OT_OTHER_REGION - OTHER Other_Region 4 Female none HIGH TEMPERATURE FEB SEIZURE none Fever, :FeverOnly:FeverOrChills;FeverPlus Seizure: none none Hospital 01
13Jul2006 12:32 AM OT_OTHER_REGION - OTHER Other_Region AAMCERCC_NULL_N 20 Female none FEVER none Fever FeverOnly.FeverOrChills FeverPlus; none none Hospital 01
13Jul2006 1043 AM MD_PRINCE GEORGES - 20772 Prince Georges, MD VAMCERCC_NULL\ 18 Female none FEVER none Fever, :FeverOnly:FeverOrChills:FaverPlus: R198 none Hospital 01
13Jul2006 0721 PM MD_PRINCE GEORGES - 20774 Prince Georges. MD LA CC 7 33 Female none CHILLS none Fever Chills:FeverOrChills; D638 none Hospital 01
13Jul2006 0920 PM MD_PRINCE GEORGES - 20774 Prince Georges, MD VAMCERC 6 4 Female none FEVER none Fever, :FeverOnlyFeverOrChills FeverPlus: N76.1 none Hospital 01
“ A "/ — \_ J
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Data Dictionary

Centers for Disease Control and Prevention

CDC 24/7; Saving Lives, Protecting People™

National Syndromic Surveillance Program (NSSP)

NSSP ~ NSSP Technical Resource Center - Technical Publications and Standards

1]
o Technical Publications and Standards

Data Dictionaries

e Commercial Lab Data Dictionary @ - This dictionary includes data elements and processing rules for six commercial
(anonymized) laboratories.

o Laboratory User Tables @ - This file includes three tables: an analytic data dictionary and lookup tables for the

laboratory test categorizations and laboratory result categorizations.

@P Data Dictionary & his dictionary provides details on data elements stored in NSSP data tables. The
Archive Processed table worksheet—1 of 14 worksheets in this document—links to the Public Health Information
Network Vocabulary Access and Distribution System (PHIN VADS) website for specific data elements associated with a
standard. PHIN VADS is a web-based enterprise vocabulary system for accessing, searching, and distributing
vocabularies used in public health and clinical care practice. It promotes the use of standards-based vocabulary to
support the exchange of consistent information among public health partners. (No password is required to access
document.)

https://www.cdc.gov/nssp/technical-pubs-and-standards.html#Dictionaries

W ESSENCE 101 14



ED Data Structure

* Quiz: What does one row of data represent in the ED dataset?
A patient

A patient-facility-day

A patient-syndrome

It depends on the query

| don’t know

Date Time Zipcode Region MedRecNo Age Sex PatientCl... ChiefComplaintParsed ChiefComplzintUpdates Category_fiat SubCategory_flat Discharge Diagno... DischargeDiagnosisUpda... Hospital

\ | ] | | \ | ] ] | \ | \ | \ | | | | \ | \ |
13Jul2006 02:56 AM OT_OTHER_REGION - OTHER Other_Region AAMCERCC_NULL_MDER_1422 18 Female none FEVER HEARTBURN NAUSEA none Fever ;FeverCnly FeverOrChills FeverPlus: none none Hospital 01
13Jul2006 1134 PM OT_OTHER_REGION - OTHER Other_Region AD 2 Mazle none FEVER none Fever :FeverOnlyFeverOrChills FaverPlus: none none Hospital 01
13Jul2006 07:46 AM OT_OTHER_REGION - OTHER Other_Region 27 Female none FEVER none Fever -FeverOnly FeverOrChills FeverPlus: none none Hospital 01
13Jul2006 0633 PM OT_OTHER_REGION - OTHER Other_Region 4 Female none HIGH TEMPERATURE FEB SEIZURE none Fever FeverOnly:FeverOrChills FeverPlus Seizure: none none Hospital 01
13Jul2006 1232 AM OT_OTHER_REGION - OTHER Other_Region 20 Female none FEVER none Fever FeverOnly.FeverOrChills FeverPlus: none none Hospital 01
13Jul2006 10:43 AM MD_PRINCE GEORGES - 20772 Prince Georges, MD AAMCERCC_NULL_VAER_4048 18 Female nene FEVER none Fever, :FeverOniy:FeverOrChills;FeverPlus: R198 none Hospital 01
13Jul2006 0721 PM MD_PRINCE GEORGES - 20774 Prince Georges. MD AAMCERCC_NULL_VAER 5733 33 Female none CHILLS none :Fever Chills;FeverOrChills; D638 none Hospital 01
13Jul2006 0920 PM MD_PRINCE GEORGES - 20774 Prince Georges. MD AAMCERCC_NULL_VAER_645 4 Female none FEVER none Fever :FeverOnly:FeverOrChills:FeverPlus: N76.1 none Hospital 01
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Typical data reporting and update frequency

Health facilities
can send ED database Time resolution .
queued and : : Data analysis
messages (new continuously in the ED : :
batched for : . default is daily
records or receives dataset is exact

updates) at any processing and ingested records to the minute UG el ATl
time/frequency

Messages

ingestion
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Known Data Caveats

 Participation and reporting compliance among sites (hospitals, labs, counties, states)
- Fluctuates over time

« Difficult to calculate accurate rates; catchment and denominator not always clear
» “sampling bias”

 Facility updates can unintentionally overwrite informative data with blank
- Some key fields preserve “last (or first) non-NULL value” from history of values

« Data quality, especially free text fields
- Abbreviations, shorthand, misspellings, jargon, hospital-specific conventions

« SyS Community of Practice — Data Quality Subcommittee

W ESSENCE 101
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Data Quality Analyses from the SyS Community

Average Weekly Discharge Diagnosis Informative . L . L L
Comparing the Number of Facilities Included in a Query by Data Quality Filter Combinations

25th 75th Three Year Back Filters: January 01, 2019 to November 11, 2022
DQ Year Minimum Percentile Median Mean Percentile No CoV (HasBeenE) CoV (HasBeenE) <= 30
: : ‘\ Maximum: 4,038 Facilities Maximum: 2,458 Facilities
All All F All . Weekly Average: 3,758 Facilities Weekly Average: 2,456 Facilities
g Minimum: 3,233 Facilities Minimum: 2,434 Facilities
&) q .
Current 0 80.42 92.04 79.63 96.6 > —— 4,000
Yeiar S | 3.000- 3,000
2 \
%, 2,0001‘ 2,000 4
One 0 76.34 90.7 78.3 96.05 < 1,0001 1,000
Year 2 O_j Al
Back 2019 2020 2021 2022 202§ 2019 2020 2021 2022 202
Maximum: 2,959 Facilities Maximum: 2,107 Facilities
Two 0 69.86 89.02 76.42 95.37 2 Weekly Average: 2,851 Facilities Weekly Average: 2,106 Facilities
Year e Minimum: 2,562 Facilities Minimum: 2,084 Facilities
Back o\/‘: 4,0004 4,000+
= |
3,0004 3,000 1
Three 0 59.96 85.32 7347 94.76 ‘_i -
X | 2,000 2,000 4
Year 3 |
Back i 1,000 1,000 -
E 0 1 T T T T T O E T T T T T
Eoiit 0 51 22 80.1 69 29 93.2 2019 2020 2021 2022 202 2019 2020 2021 2022 202t
Year Maximum: 2,758 Facilities Maximum: 2,026 Facilities
Back 10 Weekly Average: 2,668 Facilities Weekly Average: 2,025 Facilities
. Minimum: 2,447 Facilities Minimum: 2,004 Facilities

CDC Division of Health Informatics and Surveillance (DHIS), Kelly Carey
(alvb@cdc.gov); https://github.com/CDCgov/Rnssp
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Classifying records by syndrome or condition

 Original SyS by syndrome or sub-syndrome
- Syndrome categories were defined by the SyS community with emergency medicine and surveillance SMEs
- Clinically oriented, many are symptoms

« Chief complaint / discharge diagnosis category (CCDD)
- More recent classifications of interest for public (population) health; SyS evolves over time
- More focused on etiologies or diseases than symptoms
- Can construct from multiple fields (including syndrome)

* International Classification of Diseases (ICD-10) code from discharge diagnosis
- Most specific — diagnosis given
- Other codes: ICD-9, SNOMED

« Custom free-text query combining one or more of the above

CCDD Category
Sub-Syndrome ICD-10 code P

Symptom-based ctiology-

focused

@ ESSENCE 101 19



Chief Complaint (pre-)Processor

/ Syndrome(s)
N9
C\g&y Subsyndrome(s)

\ Chief Complaint Parsed

CCDD
Category

>

Chief Complaint

2 CCDD Parsed

CCDD

Other crlterla

Discharge
Diagnosis DD Discharge Diagnosis

code Parsed
extractor

W ESSENCE 101 20



CCDD Example

Category 1

CDC Myocarditis with No Specified Pathog...

CDC Seizure or Epilepsy v1

Fire and Smoke Inhalation v1

Air Quality-related Respiratory lllness v1

ILI Syndrome Neg Coronavirus DD v1

CDC EVALI v1-Manually limit to ages 11-34
CDC Mental Health v1

CDC Depressive Disorders v1

CDC Broad Acute Respiratory DD v1

CDC Cocaine Overdose v1

CDC Unintentional Drowning v1

W ESSENCE 101

5 myESSENCE Event List ¥ Overview Portal Query Portal Stat Table ‘ Map Portal ! Bookmarks Query Manager ‘ Data Quality ¥ Report Manager

More ¥
History of ESSENCE
Syndrome
Definitions
3 Detector
'CC and DD Categories v Agorithms
| CDC Unintentional Drowning v1 X
Category: CDC Unintentional Drowning v1
Definition:

Definition
Search Discharge Diagnosis Field: (A[;/]B3

Search Chief Complaint and Discharge Dia¢
Search Chief Complaint and Discharge Dia¢
Search Chief Complaint and Discharge Dia¢
Select Syndrome: ILI and Search CCDD Cat
Search CC and DD field, CCDD Category Fi
Search the CCDD field: ~[;/]300.0[0129]*,
Search the CCDD field: ~[;/1296.2[012345]
Search Discharge Diagnosis Field: ~[;/ JA22
Search CCDD Field: (~[/1970.81[/1*.or.*

Search Chief Complaint History and Discha

Search Chief Complaint History and Discharge Diagnosis History Fields: (,(,"DROWN" andnot,
(,"\FEEL"DROWN" or *FELT*"DROWN?" or,*drowning feel* or,*drown*own*fluid*,or,*"drown out" or,*blood

drown*,or,"drowniness* or,"syndrown* or."indrown* or,*withdrown*, or,"drownsy" or,"breakdrown* or,"plan*drown* or,"drown"self* or,"
herself*,or,*"drown himself* or,*attempting to drown* or,*attempt to drown* or,*drowning attempt* or,*drown it*,or,*sounds like
drowning*,or,*sounds like he is drowning®,or,*sounds like she is drowning* or,(,*want*drown* andnot,(,*check" or,*evaluat* or,*tried
to drown*)),),).).or,(,\FOUND* and *"BOTTOM* and,"POOL*",),or.(,(,(,"UNDER"WATER" andnot,(,* ear*,or,"eye",),),or,
(,"WATER",and,(,"INHAL" or,*aspirat",or,"lung",or,"turning blue* or,(,*swallow",AND,

(,*cough* or,"chest" or,"breath” or,"choking" or,"[:/ JR05" or,"[./ ]JR06" or,*gasping for air",),),),).andnot,
(.*substance*inhal*,or,*inhalation of substance* or,*drink"water* or,"ask*water*,),),and,(,"TUB * or,"POOL" or,

(,"BATH" ANDNOT,*bathroom*,),or,"SWIM* or,"LAKE" or,"RIVER" or,"CREEK" ,or,"POND*" or,"OCEAN" or,"WAVE" or,*"SPRING",),),or,
(,*submer* ANDNOT,(,*burn* or,*cast* or,*splint*,or,*not submer* or,*ampu* or,*sickle* or,*not fully submer* or,*partially
submer*,or,* ear* or,"submerged object* or,*eye* or,*submerged up*,or,"deny submer* or,*"denies submer* or,"no submer* or,"not
submer* or,"sting"ray".).).or.(."f[ae]ll*,and,"pool".and.(,"cough* or,"wheeze* or,*resucit",).).or.(,"swim*,.and,
(,"unresponsive*,or,"strugg”,),).or.(,"[./ 1T75.1__[A)/ ]*or."[:/ ]T751[0-9X][0-9X][A:/ ]*.or,"[./ IVO[02].__[0-9X][A:/ ]*.or,"[/ IVO[02]
[0-9X][0-9X][0-9X][A:/ ]*,or,"[./ IW16.__1[A./ ]*,or,"[./ IW16[0-9X][0-9X]1[A./ ]*,0r,"[:/ IW16.[49]1X[A./ 1", or, [/ JW16[49]1X[A/ ]* o, [./
W22 041[A:/ 1" or [/ JW22041[A)/ 1" or*[./ JW6[579].__ [A./ 1" or [/ JW6E[579][0-9X][0-9X][0-9X][A:/ 1" or [/ IWT7[34]__ [A/
1*.or [/ JWT7[34][0-9X][0-9X][0-9X][A/ 1*.).),ANDNOT,(,*suicid* or,*assault*or,(,(,*[:/ ]X71* or,"[./ ]X92" ) ANDNOT,(,"[./
JVO[02].__ [A:/ 1", 0r [/ VI[02][0-9X][0-9X][0-9X][A:/ ]*,or,"[./ IW16.___1[A./ ]*,or,"[/ JW16[0-9X][0-9X]1[A./ 1",or,"[:/ IW16.[49]1X[A./
1", 0r [/ IW1B[49]1X[A/ ]*,or, [/ W22 041[A)/ ]*,or,"[./ JW22041[A./ 1", or, [/ JW6E[579].___ [A./ ]*,or,"[./ JW6E[579][0-9X][0-9X]
[0-9X][A:/ 1" or [/ IW7[34].__ [Al ]"0r [/ JWT7[34][0-9X][0-9X][0-9X][A/ ]".).).)

Description:

The purpose of this query is to identify initial visits for unintentional drownings in emergency departments and ambulatory
heafthcare settings.
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Data Access Control and Permissions

 Full details vs. HHS region limited details
- Data details will still be line level and preserve the number of rows but columns are removed
- Access controls may restrict to limited details only

« Custom access controls can be applied at the query level

- Example: Fulton county health officer’s queries will always have a “WHERE region = Fulton_GA”
appended, or syndrome for disease-specific investigation

- Customized by the jurisdictional administrator

W ESSENCE 101
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Data Access Control Differences

[Sub]/ Geography
Syndrome

Px location limited o/e Patient’s
HHS region
Px location full o/e Patient’s zip
X county*
Facility location o/e Facility’s
limited HHS region
Facility location full o/ o Facility x zip
x county*

Chief
complaint

Discharge
diagnosis
info

ICD
chapter/
section

ICD
chapter/
section

CCDD
category

Age Race / Patient ID
format Ethnicity

Group ° °

DOB ° ° °
Group ° °

DOB o ° °

* ESSENCE region = collection of zip codes mapped to county

@ ESSENCE 101
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Using the ESSENCE System
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What is ESSENCE

« Web-based information system to query the data, explore the queried data, and create
some visualizations and analytics (especially alerting)

« “Electronic Surveillance System for the Early Notification of Community-based
Epidemics”
- Less emphasis on early notification aspect recently
- Track and describe trends or patterns in disease and any unexpected deviations from those trends
- Detect any instance of rare or emerging diseases or conditions

- Use expanded to many disease and conditions, examples: firearms, suicide, boating accidents,
homelessness

« Specialized interface for syndromic surveillance
- Can handle the large volume of data better than other generic analytic platforms
- Features developed in consultation with user community over many years

W ESSENCE 101 25



Introduction

« A demonstration will guide the user through select ESSENCE features and functions.

However, there is more than one pathway to access ESSENCE data visualization and
analysis features.

* No single “correct” method for using ESSENCE - after walking through suggested paths

within this demo, 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.

W ESSENCE 101
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Exploring Data

Two primary ways to evaluate data for exploratory or summary analysis

1. Quantitative Enumeration
- Number of records matching query parameters

- Percentage of records matching query parameters (Number of matching records / denominator of broader
record count)

= Example: percent of pediatric ILI visits out of total ILI visits

2. Text data exploration
- Characterize free text in various ED fields, especially chief complaint
- Can be quantified by summing records that match a custom free text query

W ESSENCE 101
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Basic ESSENCE system components
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Core ESSENCE Tools

Daily Data Counts

230 j\ )\\NV\/N\‘(\V’W \/\/‘V\[
500 V\f\j\w
450
400
350
300
250
200
150
100
50
0
<3 ) % >, 2% 2, >, k-3 2. + A 2 2
% % % L N T Y % . .
W Data: Normal ~ Data: Warning M Data: Alert TI m e S e rl e S
=)
Top 50 Bigram Freq ies - Chief C laint Parsed
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
SORE THROAT +
THROAT FEVER 1
HIGH FEVER 1
FEVER HEADACHE |
FEVER RASH {
NOT OTHERWISE
OTHERWISE SPECIFIED
SEPTICEMIA NOT
PAIN FEVER
FEVER SORE 1
CONGESTION FEVER 1
FEBRILE SEIZURE {
RASH FEVER 1
EAR PAIN |
FEVER EAR
HEADACHE FEVER

revenreon Text analysis

FEVER NAUSEA 1|
BACK PAIN

w ESSENCE 101

20km
10mi

13Jul2006

13Jul2006
13Jul2006
13Jul2006
13Jul2006
13Jul2006
13Jul2006
13Jul2006

Legend &

Regions
ORegions

zipcode
012 (n=64)
03— 4 (n=47)
O5-6(n=14)
E7-8(n=7)
W9 10(n=2)

02:56 AM OT_OTHER_REGION - OTHER
1134 PM OT_OTHER_REGION - OTHER
07:46 AM OT_OTHER_REGION - OTHER
06:33 PM OT_OTHER_REGION - OTHER
1232 AM OT_OTHER_REGION - OTHER
10:43 AM MD_PRINCE GEORGES - 20772
0721 PM MD_PRINCE GEORGES - 20774
0920 PM MD_PRINCE GEORGES -

Map builder

Other_Region
Other_Region
Other_Region
Other_Region
Other_Region
Prince Georges, MD
Prince Georges MD

Prince Georges, MD

-78.00293, 39.20201

zle none
none
zle none
jale none
zle none
Female none
33 Femiale none

4 Female none

Facility Type

data
(22 cells)

Data Table

‘Elshow All TotalsHide Zero Count Rows

Syndrome

Facility Type
Show Totalg

Emergency Room Urgent Care

Syndrome

Bot_Like 186 56
Fever 23206 10563
Gl 54916 24242
Hem_llI 60 45
Loc_Les 2862 1318
Lymph 870 457
Neuro 1827 825
Other

resn | 1able Builder
== | (Pivot table)

S|_Death

hiefComplaintParsed

Data details
(line level data export)

CHILLS none :Fever,

FEVER none Fever,
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Core ESSENCE Tools: Workflow
A query (via query portal)

R

Facility Type

data
(22 cells)

Data Table

'Show All TotalsHide Zero Count Rows|

Syndrome

svnd Facility Type
= Show Totald
Show Totals|
Show Totals
Emergency Room Urgent Care
Bot_Like 186 56
Fever 23206 10563
Gl 54916 24242
Hem_lIl 60 45 % s% 'v‘% ?% ev,%% . .
loles e - -LIMe Series
Laaonh,

=M P A A AN A ANV VY

Table Builder
(Pivot table)

myAlert

v

Dashboard
(myESSENCE)

w ESSENCE 101

T = = T SORE THROAT

THROAT FEVER

FEVER HEARTBURN NAUSEA HIGH FEVER

FEVER HEADACHE

FEVER RASH

SEPTICEMIA NOT

NOT OTHERWISE
OTHERWISE SPECFIED
PAIN FEVER

FEVER SORE
CONGESTION FEVER

Data details
(line level data export)

| T

Map builder |

NULL e

FEBRILE SEIZURE

Age Group
0

\

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Text analysis

50,000 100,000 150,000 200,000 250,000 300,000

Univariate
bar/pie
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Logging In

* 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

W ESSENCE 101

31



Accessing the Query Portal

System Information

Date | Description
143ul20 I 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 ir ion is with the 1 ing that you it violate privacy information policies. This is a private system
and is only to be y iz By inuing, the user is stating that they are the indicated user.

ESSENCE PROTOTYPE DISCLAIMER
NO WARRANTY
FREE OF CHARGE AND "AS IS" WITHOUT WARRANTY OF ANY

THE JOHNS HOPKINS UNIVERSITY APPLIED PHYSICS (JHU/APL) ICE PROTOTYPE SOF
KIND. JHU/APL DOES NOT 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, FITHESS FOR A PARTICULAR
PURPOSE, NON-INFRINGEMENT, NON-INTERFERENCE, AND ACCURACY OF INFORMATIONAL CONTENT. YOU THE USER ASSUME THE ENTIRE RISK AND LIABILITY OF USING THIS SOFTWARE OR
THE DATA PRODUCED THEREBY, INCLUDING USE IN 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 . EVEHN IF JHU/APL 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.
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What is the purpose of a query?

| don’t know exactly what I'm looking for yet (case definition): craft the most accurate
search parameters to identify “real” cases with maximum sensitivity* and specificity
- Syndrome definition process — an entire community of practice dedicated to this
- Usually disease-specific experts

| know what I'm looking for (query to filter): Filter through all records to create a salient
analytic subset

@ ESSENCE 101
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Quiz: Elements of a Query

» According to epidemiologic case definition principles, what are the key elements that a
query might need to include?

* |s there such thing as a “right” or “wrong” query for syndromic surveillance? [bonus: how
would we know?]

W ESSENCE 101
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The Core of an ED Query

« Date range and time resolution
- Default 90 days
- Longer or historical date ranges can significantly slow down the speed of a query
- System needs to pull baseline window period to set up alert detection baseline (daily, weekly)

« Geographic resolution / granularity (geography “system”)
» Disease categorization method (medical grouping “system”)

* The query’s result metric
- Count of records
- Percentage of records, out of some denominator

@ ESSENCE 101
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Epidemiologic Criteria: Who, what, when, where

Query Wizard
Datasource:
ER Data by Patient Location ¥ Daily

Time Resolution: Detector:

End Date:
100ct06

As Percent Query:
¥ Regression/EWMA 1.2 ¥  No Percentage Query

12Jul06

Available Query Fields 2 ChiefComplaintSubSyndromes
~
=] Region Select || Help
=] Zipcode Free Text
Search String: Apply Clear | Tip
(=] Facility
=] Special Regions ChiefComplaintSubSyndromes
List:
=] Facility Location
B el e Available Selected
=] Zipcode AbdominalCramps Influenza
= () Medical Grouping System AbdominalPain I
AbdominalPainGroup RespiratorySyncytialVirus

=] ChiefComplaintSubSyndromes

“4

=7 syndrome

=] ChiefComplaints

Age Group Filters
mal \'\'ho
=] Race
(=] Ethnicity
=] Patient Class

1. Select a query field

W ESSENCE 101

=Y
AbdominalTenderness

Abscess . W h (0]

AcuteBloodAbnormalities
AcuteBloodAbnormalitiesGroup
AlcoholUse

Select || Help

4. Execute query to one of these outputs:

Table Builder Time Series ‘ Data Details Text Analysis Graph Builder Overview Edit Overlay Adv Qry Explain Qry Reset

2. Define the search parameters for that field (keep all; AND)

Selected Query Fields »

eography System
Region

>

Medicai Grouping System
ChiefComplaintSubSyndromes

ChiefComplaintSubSyndromes * x

Influenza, ILI, RespiratorySyncytialVirus

Age Group
0-4, 5-17

MyFilter: Create

3. Apply selection
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Query defaults: Any vs. All

Query Wizard H 1 1
Datasource: _ Time Resolution:  Detector: S As Percent Query: . Start Date: _ End Date: . At th IS g eog ra p h IC g ranu |a rlty
ER Data by Patient Location % Daily % Regression/EWMA 1.2 ¥ |No Percentage Query | v 12Jul06 @ 1100ct06 B
Available Query Fields 2| ChiefComplaintSubSyndromes
o A 1 y
=] Region Select || Help
[=] Zipcode Free Text
s T -
ey Search String [ ‘ APP!Y | Clear ip Region
= Arlington, VA
=] Special Regions ChiefComplaintSubSyndromes
"I List: a nd Medical Grouping System £
B Feckyr Location Available Selected ChiefComplaintSubSyndromes
= Zipcode | AbdominalCramps A Influenza ChiefComplaintSubSyndromes 2 x
(- Medical Grouping System AbdominalPain 1o Influenza, ILI, RespiratorySynwtiaI.\./irus
AbdominalPainGroup .| RespiratorySyncytialVirus e
=] ChiefComplaintSubSyndromes * $
E= i 2 ¢ AbdominalTenderness »  Age Group SIX
=] syndrome Abscess 04, 517
=) ChiefComplaints AcuteBloodAbnormalities
; AcuteBloodAbnormalitiesGroup
4 § Age Group Fifters AlcoholUse
= Bsces . . X v
- Pop-up will explain expected result
= Region Age Group ChiefComplaintSubSyndromes
AND AND
== Arlington, VA 00-04, 05-17 1LI, Influenza, RespiratorySyncytial... <—
v Sem
Sorts/Fill Overlay | | Adv Qry Reset MyFilter: [Eeate

The query is all visits with the specified region, age group, and chiefcomplaintsubsyndromes.

@ ESSENCE 101
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= For the purpose of this
walkthrough, please choose the
- NSSP - Tralning : Adv Qry button

R e s s—p_—_— 0 The AQT screen allows you to
- create complex queries, such as
overriding default “and” behavior
for query fields

o = You can use the forms at the
[QQE@BQQE:‘DO-O‘}']AND[SYNDROME:'GIjORLAQEGBQQR:'OS-177AND[SYNDROME:‘Fever’] bottom to Choose Variables’
Operators, and Values.

Em.pie;[Aeeeaoup=“oo-w]on([suasmokoms=:f::xnnommnes"]mo{mcoos="21043“])m n Once Chosen, you Can CliCk “Add

[pasEoneson] [ e Expression” to put the expression
e into the Query window.

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

S ke i SO = Continue on next slide...

{Validaﬁe Query ] [Save Private Expression] [Save Public Expressi ] [Save ini Expression } [Clear Query]

Advanced Query

Data Source Patient Location (Full Details) v | Startbate 12Jul2006 % Endpate 100ct2006 [ | Detector Regression/EWMA 1.2 v

Message Area

SEX Contalnsv

SITE starsh\ynh
STATE E Ends With

| | | Does Not Contain

TENYEARAGEGROUP Does Not Start \f‘lnh
TRIAGENOTESORIG Does Not End With

Execute




Free-text querying syntax basics

All text is case insensitive

Typically use wildcard caret * character before and after # search term, otherwise implies
search term comprises the whole text field

Be aware of possible negations

The chief complaint processor will expand common abbreviations into CC parsed field

ChiefComplaints Help in the Query Portal x| |

Use ~ for wildcards

Use , for multiple entries

Use ISBLANK to look for Blanks or ISNULL to look for NULLs
Use [COMMA] to look for commas

Use operators: and, or, andnot

Use parens () to define order and grouping

Use !'word! to search for a word or phrase

Equivalent to: (,word,or,”™ word ~,or,word ~,or,”™ word,)
Example:
(,(,~cough”,or,~fever~,),andnot,~cold*,),and, *lu”

Close
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Breakout Room Quiz: Natural Language Complications

« Search for string *COVID*, which of the following results could be excluded in a COVID
case definition? (how would you exclude?)
- “Suspected COVID”
- “ILI not COVID”
- “Fatigue / side effects associated with COVID vaccine”
- “patient had no COVID vax|ccine]’
- “wanted to make sure its not COVID”
- “had a recent COVID infection”

* YouTube tutorial on free-text querying: https://www.youtube.com/watch?v=wwZBsYS1Kt4

W ESSENCE 101
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Free-text querying syntax: AND, OR, ANDNOT

Order of operations:
- Parentheses
- AND/ANDNOT (left to right)
- OR (left to right)

 TIP: click “Query Builder” to visualize operational grouping of logic ﬂ
- MRSVA,0OR,*cough”,AND, ever? Py R B e P X
Add rule | Add group [ or AnpnoT
. . Add rule | Add group | Deletel ANDmANDNOT
« TIP: query should not contain extra spaces, linebreaks, —
or special characters from (e.g. from Word document) | [ [ owcomoones v [amans v frsv |
- ARSVAOR, Delete | o »
| chiefcomplaints v | ‘Vcontains v |cough _‘
(*cough™ AND,*Mever”) | oekte]
'1 ChiefComplaints V‘ contains Vi |fever ‘

) ) ﬂ‘ Get Rules
« TIP: query may still work without commas, but |

may not behave as expected

» Practice: search for records that have both fever and cough, or the term “COVID” by itself, except
exclude all records that mention vaccine.
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Time Series

w ESSENCE 101
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Time Series Page

Time series is a core descriptive
tool for syndromic surveillance

It is one of the primary ways to
visualize the result of a query.

The primary data analysis tool in
ESSENCE, alerting [for higher-
than-expected number of
records], is based on time series
data.

You can further investigate time
series by stratifying by
demographic or geographic sub-
groups.

A query with no filters will return
all records by default

W ESSENCE 101

Mouseover point for information

2000

1800

1600

1400

1200

1000

800

600

400

200

Daily Data Counts

. &
Data: Date: 31Jul06, Level 0.006, Count: 1626, Expected: 1574.2, Switch: ENMA
2, Y Q. 2 W 2 ) 2
r B % % % % . % % % ) 6
% % % % 2, % 2. %, %, 2 % %

W Data Normal  Data: Warning M Data: Alert
Total Count: 151823 / Average: 1668.4

|Graph Options| IDownload| [Add Event|

\Add Overlay| [Edit Overfay| [Create Intersecting Time Series| [Integrate Data Quality Metrics|
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Stratified time series

 Stratify (disaggregate) time series data by sub-group
- All overlaid on the same plot (within-graph stratification)
- Create separate sub-plots for each stratum (between-graph stratification)

« Allows comparison and/or isolation of group(s)

E‘ Description
3 Query Options

Query name: | ||Save Query|Create myAlert|iSave Report Query|

\Add to myESSENCE| Share URL||APT URLS} [Publish Report|(Show SQL Query]

[+ configuration Options
E‘ Data Series Options

Within Graph Stratification: |

Across Graphs Stratification: | Region

Smale Graph

Graph Opti :
raph Options: (") Multiple Graphs (Large)

@ Multiple Graphs (Small)
(") Micro Graphs

Composite with Zero Series Removed: H:Ii)i (]

Remove Zero Series: Help|

IE' Graph

W ESSENCE 101

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

For the purpose of this
walkthrough, please select
“Across Graphs Stratification
-> Region”, and Update.
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Time Series Page: Across-Graph Stratification

Fairfax, VA
/\

200 1S <

e NN

100

50

IEE R ,,ﬂ;o 3
% ”%%%%m LR LY %%%%

W Fairfax, VA: Normal  Fairfax, VA: Warning W Fairfax, VA: Alert
Total Count: 5626 / Average: 181.5
|Graph Options| [Download| (Add Event]|

graph 1o SWin 1

Montgomery, MD

S VIV V S

100
50

0
‘>‘>“%

o ‘ =
Ol Q
%%%%%%%%%%%%%%%%
M Montgomery, MD: Normal ~ Montgomery, MD: Warning
W Montgomery, MD: Alert
Total Count: 4306 [ Average: 138.9
(Graph Options| [Download| |Add Event|
CICK am/Wihere 0 992 graph 10 ol 1 ImEractive Uisy

Prince Georges, MD

5%%8%%%%%%%%
%%%%%%%% 2% % %% % %
M Prince Georges, MD: Normal  Prince Georges, MD: Warning
W Prince Georges, MD: Alert
Total Count: 4088 / Average: 131.9
|Graph Options| [Download| |Add Event|

2
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Loudoun, VA
35 ‘
30
25
20
15
10
5
0 -~ e
)0%1&),5%* % ‘a" % % %

ERRN %%%%%%%%%

W Loudoun, VA: Normal  Loudoun, VA: Warning
Total Count: 712 / Average: 23.0

|Graph Options| [Download| |Add Event]

i 10 IMeractie vied

Other_Region

0l A weted Byt o eeeeeees

300
200 -
100
0 —
)%\f&‘) )‘;‘)‘o‘%ge%o
LR AR ALY % %%%

W Other_Region: Normal ~ Other_Region: Warning M Other_Redgion: Alert
Total Count: 11862 / Average: 382.6

|Graph Options| [Download| |Add Event]

“Ciick anywnere on e graph 10 swin 1) Imeractie view

Prince William, VA

s \ANAAAS NN

40
20
Oy R 2
%%%5%% %%0‘%%%%2

M Prince William, \VA: Normal — Prince William, VVA: Warning
W Prince William, VA: Alert

Total Count: 1965 / Average: 63.4
|Graph Options| [Download| [Add Event|

Each ESSENCE region (mapped
county) is now in its own time
series graph.

Alerts are calculated separately
for each region stratum.
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Time Series Page: Within-Graph Stratification

E‘Data Series Options
Data Series Options

Within Graph Stratification: | Sex v |
Across Graphs Stratification: ( v

@ Single Graph Mul
Graph Options:

Multiple Graphs (Large) Mic
Composite with Zero Series Removed: Help| | [
Remove Zero Series: l@]
|Update!

—Traph

650
600

450
400
350
300
250
200
150
100

50

550 M g
- e °
500 v\/ o

w ESSENCE 101

W Female ® Male  Warning W Alert

(Graph Options| [Download| (Add Event]

“Click aywnere on the graph 10 switon 1 meracts visw

Select within-graph stratification
to draw each strata on the
same graph.

The Y-axis will be shared in
common. If on separate graphs,
Y-axis will auto-scale
separately. User can choose
free Y as micrographs

Next expand the “configuration
options” [+] icon to revisit the
query parameters
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Time Series Page: Configuration Options

(=] configuration Options
Query Wizard
Datasource: Time Resolution:  Detector: As Percent Query: Start Date: End Date:
ER Data by Patient Location ¥ | | Daily ¥ | Regression/EWMA 1.2 ¥ No Percentage Query ¥  10Sep06 3 100ct06

L

Available Query Fields A Across Graph Stratification

~
=23 ER Data by Patient Location Select || Help

[=] MyFilters Geography
S Crogatsy S Select || Help
[=] Region
(=] Zipcode Free Text

Sy Expanding query “Configuration Options”

[=] Special Regions

- revisits the query parameters. Note updates —

Sorts e processng oeta) automatically made for stratification

=43 ER Data by Patient Location

. e

[=] Across Graph Stratification

=] Graph Display Style

m Stratification and other graph options
2 Pt odsorng can be pre-defined before running a

) {il§ Multigraph Options
i+ il Micrograph Options q u e ry

= il Other Options ‘ ~
Table Builder Time Series | | Data Details \ Text Analysis Graph Builder Overview Edit Overlay Adv Qry Explain Qry Reset

@ ESSENCE 101

Selected Query Fields

Geography System 4
Region

Medical Grouping System £
ES!

Across Graph Stratification = *
Geography

Graph Display Style &£
Multiple Graphs (Small)

>

Remove Zero Series
True

>

* Composite with Zero Series |
Removed

False

Year Stratification Graph 4
Start Week or Month

MyFilter: Create

47
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myESSENCE Dashboard
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myESSENCE Dashboard

« MyESSENCE is a customizable dashboard comprising visualizations or outputs from one
or more queries, and save the configuration for future reference and/or sharing to other

users.

« Dashboards are organized by tab. To open a dashboard, you can click on the
corresponding tab; alternatively, the list of tabs is displayed under myESSENCE
overview, and you can select one or more and click the “open” button.

Home Alert List myAlerts myESSENCE EventList ¥ Overview Portal Query Portal Stat Table Map Portal Bookmarks Query|

myESSENCE Overview l g NSSP Monkeypox Dashboard v3 * l
Offline Edit Share Copy Edit Delete Hide | Group Order Library | Exportt

Tab Title Tab Description Personal Note Shared With

NSSP Monkeypox Dashboard v3 Updated with new CCDD and DD for monkey...

@ ESSENCE 101
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myESSENCE Dashboard, continued

« Each “widget” (time series graph, map, pivot table, alert list, or data details table) will
draw on an underlying query which can be defined by a saved query, or can be directly
sent to myESSENCE tabs using the “Add to myESSENCE” button in time series options

 When the dashboard tab is loaded, queries will re-run, updating the dashboards.
(Widgets that rely on more complex queries could take some time to appear.)

 Start with the “add new widget” menu:

myESSENCE Overview Coronavirus * | WA_COVID-19_surveillance_rpt * cc Library Test C - Managed by wloschen * | ESSENCE_101
TablL t Opti Add New Tab | ‘VAdd New Widget ;‘ Export to PDF Copy Tab Share Tab Shared With Layout Export to MSWord Refresh Tab Clear Geog
ab Layout Options — -
Time Series Graph
A
Layout: 1 Column 2 Columns 3 Columns

® @ . . ®
Data Details Data Table
[:.7) ‘:::’ Table Builder Data
‘ - My Alerts' petecton _

) My Alerts, Records of Interest

v

Submit  Cancel Map

Rich Text Label
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Table Builder (Pivot Table, crosstabs)

» Must define a categorical row variable and categorical column variable

» Table contents are the cross-tabulation of record counts for those categorical
combinations

« Show all totals (similar to Excel pivot table grand totals)

Region
; A o < Total
Hide Totals Ajexangria, Aru’:\':jeel Arlington, Baltimore Baltimore, Carroll, Charles, Fairfax, Frederick, Harford, Howard, Loudoun, Montgomery, ... o . Geg'r‘cgs W;'I?;r‘; Washington,
VA * VA CityMD  MD MD MD VA MD MD MD VA MD —Reg ges. ’ DC
MD MD VA

Female 404 0 543 0 0 0 0 2798 0 0 0 374 2195 5023 2061 967 1534 16904
Male a1 0 501 0 0 0 0 2828 0 0 0 338 2111 5839 2027 998 1428 16481
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 815 0 1049 0 0 0 0 5626 0 0 0 712 4306 11862 4088 1965 2962 33385

« Time series and data tables that are stratified by syndrome, sub-syndrome, CCDD
category, or ICD-10 code will cause apparent duplication — why?
- Check data structure in line level data (data details)
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Sending Visualizations to myESSENCE Dashboard

« Add pivot table directly to myESSENCE dashboard tab under Query Options

Description
Query Options
‘Add to myESSENCE|Save Report Query|API URLs|
Configuration Options
E] Table Configuration Options Save Table Builder to Portal X

Tab Name: ESSENCE_101 v

New Portlet Name: cross_tab

Submit Cancel
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MyESSENCE dashboard Region Slicer (filter)

myESSENCE Overview

Add New Tab

fever_resp_sex

| Add New Widget ~ |

ESSENCE_101 * | Coronavirus * |

Daily Data Counts ( Stratification : Sex ) A

Export to POF | CopyTab | ShareTab | Shared With

WA_COVID-19_surveillance_rpt '*'| -{ Library Test C - Managed by wioschen *

| Layout | ExporttoMSWord | RefreshTab

NEIIEER

90

30

20

10

how All TotalgHide Zero Count Row:

subsyndrome_table

| Clear Geography Parameters from Queries | [ Prince Georges, MD

v

Change Region |

| Original Query
Al

Alexandria, VA
Anne Arundel, MD

&
&

W ESSENCE 101

-
'

2 ) 2.
T T 3
O Y T
W Female W Male  Warning M Alert
|Graph Options| [Download| (Add Event]
“Click anmihers on e Graon 10 switon 1 Imracihe view V.

Arlington, VA
Medical Subg@ Baltimore City, MD

Show To Baltimore, MD

Abdonﬁna!cl:j Carroll, MD

Abdominal Charles, MD

AbdominalPal Fairfax, VA
Abdomln_alrg;! Frederick, MD

AcuteBloodAbn Harford; MD
AnneBloodAbnomf Howard, MD
AlcoholU | oudoun, VA
AllergicRez
AllOverg o aomerY: M0
AlteredMenta, Qb1 Region

A

Angina
Appendicitis
‘Arrhythmia

Asthma

~ AsthmaGroup
BadColorCodes
BleedingFromMouth
BleedingGums
‘BloodPoisoning
Boils
Botulism
Bradycardia
_Breast
Bronchitis
Bubo

Rumn

@ Done Performing Timeseries G

X

N

~

Syndrome

Fever Resp
5

SeosrBDOOOBDORWWOOOOBOGOB0OO00G
soeNecococooconolleocococnoceacennoe B3
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ESSENCE Alerting algorithms
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Alerting Algorithms Overview

+ Alerting algorithm conducts an analysis of a time series query result

Daily Data Counts

* Purpose: to direct the attention of the users to data features that merit further
investigation

* Monitor for unusually high counts, not low counts (one-sided tests).
- Not optimized for proportions (Y-axis = % of visits)

« Each day’s alerting status is calculated independently (does not consider alert status from
previous day(s))
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Select Algorithm for on-the-fly Query

Query Wizard

Datasource:
Patient Location (Full Details) v

Available Query Fields

[z} ) Patient Location {Full Details)

=] MyFilters

(=) Geography System

.‘l‘ll" ilr {l‘}l“

Patient Region

—| Patient HHS Region

Patient State

Patient Zipcode Free Text

=| Patient Zipcode List
=] Fadility

=| Site

=} Medical Grouping System

W ESSENCE 101

=
=)

Time Resolution:
Daily v

>

ChiefComplaintSubSyndromes

Syndrome

=] ChiefComplaints

Detector:

Regression/EWMA 1.4]J4

Regression/EWMA 1.4
No Detection \

Regression 1.4
EWMA 1.2
CDC-C1
cbc-C2
CDC-C3
Shewhart DOW
Regression 1.2

TEST Regression/EWMA 1.2
with DQM

/

Percent Query:

o Percentage Query v

Start Date:
30Aug22

Default

End Date:
3 28Nov22 3

= “switch” (i.e. automatically select best)



Switch Algorithm

Fit linear regression

model to baseline data;
check “goodness-of-fit”

Acceptable fit

\ 4

Linear
- regression

Poor fit

Check sparsity
of baseline

data counts

» weighted moving
1 average

Not sparse ‘ Exponential }
Sparsey

Poisso_n
regression
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Linear Regression Algorithm

60

50

40

30

20

10

Daily data counts

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

U T o @ @ (1] 0] CY) @ Y U Y V W U Y Y] Y @ @ 9 @ @ @9 @O o @ @ o
v v %] v v ' v v (%] wv ) ol v v vV L YV V YV VN N VN VN VN VN VN VN
o™ m - ["a) O r~ o0 =2 o - o~ m < 0 O ~ 0 a o - o~ m < n W ™~ 0 O O
NNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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28 day baseline

Overall trend fit

Holiday effect

Average day-of-week effect

Expected = overall trend +

holiday effect + day-of-week

effect
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Exponentially Weighted Moving Average

(a) Shewart Chart (b) Simple Moving Average Chart
8.3 8.3
(a) UCL=8.26
time peried 1 2 3 4 5 6 7 8.2 ) ]T Wltt7 8.2 L ’,‘
et L A PN T L AAT
original data 729 7.33 7.34 734 732 7.33 7.28 z v 1 1 v I ol g | ..
3§ 8.0 3 =7. < 8.0 "]
AP TN A T (e £ AR AT ARN Y RN
g 7.9- g 791 M4y JYLs \‘[
5 j—a Ty
! ‘ 7.8 b \} qi y 1 LWL=7.80 7.8 JJ '&i
mwing average 7.7 La=7.71 7.71 ) . . ; . . . ; , ; .
for 5 periods 132 733 732 1 9 17 25 33 41 49 5 65 73 8l 1 9 17 25 33 41 49 5 65 73 8t
Observation Observation
05+ (b) (€) EWMA Chart, w=0.20 and L=3 (d) EWMA Chart, w=0.10 and L=3
8.06
8.10- 1
0.4 ] . A; UCL=8.07 8.041 7{‘
' A MA k=5 /) 8.05- ’« 1 - 8.02
m EWMA; w=0.4 - .& A A f UWL=8.04 . ¢
' < 800 ? _ [ _ g 8.001 h K A
203 1 ' E ¥ [%=798 $ 7.981 'd ¥
§ : 7.951 L A 7.96
0.2 A A 1 % P LWL=7.92 7041
: 7901 ]11"\ kf-‘ lf LCL=7.89 792
| ’ h']
: 7.8 ool
0.1+ - ' 1 o 17 25 33 41 40 57 65 73 81 1 9 17 25 33 41 49 57 65 73 81
T . : Observation Observation
0.0 ; ; \ : (e) EWMA Chart of Value, w=0.10 and L=2.7
0 1 2 5 6 8.06 L
Time period 8.04 ¢ UCL=8.04
8.024 UWL=8.02
8.00
§ 7.981 X=7.98
Carson PK and Yeh AB. (2008). Exponentially Weighted Moving Average (EWMA) Control 7.9
Charts for Monitoring an Analytical Process. Industrial & Engineering Chemistry Research 47 7.941 LWL=7.94
(2), 405-411 7.921 X ' LoL=7.93
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17 25 33 41 49

Observation
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57 65 73 81

UCL=8.14
UWL=8.09
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=7.98

LWL=7.88
LCL=7.82

UCL=8.05
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LCL=7.92
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Compare Detector Algorithms for your Query

Detector Comparison -- Probability Based Detectors (Plotted: -Log(p-value))

10
8 4
6
4 4
Popup options i
(underneath time series 2, 2
result) % %
RegressionfEWMA 1.2 A
Regression 1.4 e
Select detectors to compare: | | EWMA 1.2 Submit]
cbe-c1
cpc-c2 v

2 2, 2 2w % & 2 2
¥, g 7 % % ) o) )
% % % %, % % % %, %,

W Alert  Warning ™ RegressionEVWMA 1.2 = Regression1.4 » EAMA 1.2  Regression1.2

Detector Comparison -- CDC Detectors

ON & o
\ -

- &

5
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a
' -, PUBSRE '..‘ . a4 = : .' Lol N ; g .
> G Ko} % % G > k=) % 2 K= 2 %
) A A A A A A A ., 9 (0 G Q
R % B B B B % % % % % 0%
W Alert  Warning m CDC-C1 = CDC-C2 w CDC-C3
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Other Types of ESSENCE Alerting Algorithms

« Temporal
o Detect anomalous increases in cases over time (daily, weekly)
« Spatial
o Detect geographic case clusters anomalous relative to a sliding baseline spatial distribution

« Time of Arrival
o Detect temporal clusters of syndromic visits with similar arrival times (hourly)

 Summary
o Provide alerts across numerous data streams adjusted for multiple testing

 Word Alerts

o Find individual and unexpected terms in recent chief complaints that are anomalous relative to a baseline
set

W ESSENCE 101
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Creating Alert Notifications — Statistical Increase

Home Alertlist myAlerts myESSENCE Eventlist ¥ Overview Portal Query Portal StatTable Map Portal Bookmarks Query Manager Data Quaiity ¥ Report Manager Interactive Visualizations More ¥

+
Descnpnon Create myAlert %
Query Options
Query name: respl Save Query!iCreate myAlert| Save Report Query Name of rmyAlert: respl
uery: respl
Add to myESSENCE| Share URL | /API URLs! Publish Report Query P

nabled: ]

Configuration Options
Data Series Options

eing created for:l_| Records of Interest [] Detection

Graph Save For:
[7] First Name Last Name Organization Daily Data Counts
[l 9
) A A A i 1
) "'. /| ;"l
] Joseph Bondi JHU APL ] «a Y/ 2 AYAWA f\
/\ m,._ I\ \/ & / \ = / | [\ e | ll
i 7] Paul Boudra JHUAPL E ,# ',‘ / \.' . ::' ' '..‘ L) l‘l '.I‘ ;’I, Q" 0l| R\ |
- \ | |I 'Il \( / |'| ”j .||
El Query Options il ' I J g o B
Query name: respl | Save Query| | Create myAlert| Save Report Query
\Add to myESSENCE| Share URL| |API URLs| | Publish Report|
Cancel Save myAlert % 2 2 G 2 3

W ESSENCE 101

r
oV 4

o



Creating an Alert Notification — Record of Interest

« Sends notification for a single record matching criteria

« Useful for conditions that are rare, dangerous, unknown etiology
- Ebola; rabies; Havana syndrome

w ESSENCE 101
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myAlerts

| Configure MyAlerts Definitions

Name

Daily Fever

Weekly Fever

Daily Fever and Blood

| | Daily Hosp Fever w Fairfax Patie...
: Daily AQT Fever and Blood

: Daily All SubSyndromes (Long ...
|| Daiy AQT Chiefcomplaint (Long)
: Multi Medical Grouping AQT Qu...
: Daily AQT Fever

: AQT Fever and FeverChills

: RKim_FL_Long_CC_Query

|| RKim_SessionURL_Query

: Daily Merlin

: Ears C2 on Daily Resp Rash and ..
: Min 20 Count - Daily Resp Rash ...
: Weekly GI+Fever No Cube

Derp Derp Bad Alert

: SI_Death Query

: SI_Death Query Test

: SI_Death Query Test (2)

W ESSENCE 101

Double click on a row to edit that myAlert definition

Query

Daily Fever
Weekly Fever
Daily Fever an...
Daily Hosp Fev...
Daily AQT Fev...
Daily All SubSy...
Daily AQT Chie...
Multi Medical G...
Daily AQT Fever
AQT Fever an...
RKim_FL_Long...
RKim_SessionU....
Daily Merlin

Daily Resp Ras...
Daily Resp Ras...
Weekly GI+Fe...
Derp Derp Bad...
SI_Death Query
SI_Death Que...
SI_Death Que...

Enabled

true
true
true
true
false
false
false
true
true
true
true
true
true
true
true
true
true
true
true

true

Subscribe to Notifications on MyAlerts

Add Edit

E-Mail

Delete  Clear All

MyAlert

Show Records of I Show Detection

false
false
true
false
true
false
false
false
false
false
true
true
false
false
false
false
false
false
false
false

true
true
false
true
false
true
true
true
true
true
true
true
true
true
true
true
true
true
true

true

The Manage Alert Definitions option pops
up the window shown here.

You can double click on a definition to edit
it.

The Subscribe option allows you to setup
email subscriptions for myAlerts.

For the purpose of this walkthrough, please
click on the Query Manager option from the
main ESSENCE menu bar.
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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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Contact Information
]OHNS HOPKINS Travis Lim, DrPH / travis.lim@jhuapl.edu

PR TSI LA R AT R Leif Powers / leif.powers@jhuapl.edu
Howard Burkom, PhD / howard.burkom@jhuapl.edu

Wayne Loschen, MS / wayne.Loschen@jhuapl.edu

11100 Johns Hopkins Road
Laurel, MD 20723-6099

Resources

Knowledge repository:
YouTube channel videos:

ESSENCE User Group, 4t Thursday of every month 3-4pm
( )
ESSENCE Users Guide, FAQ, Syndrome Definitions (under “More” menu)




JOHNS HOPKINS

APPLIED PHYSICS LABORATORY
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