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iIntroduce Kingston team and what we do

>\

climate change and public health
health outcomes traditional and

Ag en d a syndromic surveillance

A reaktime tool for:
VV 1. situational awareness
V' 2. emergency preparation
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Opioid and Toxicological Emergency Department Visits in Ontario

~

'Ontario Acute Care Surge Monitor

”‘ ACES

' Influenza-Like lliness (ILI) Mapper

K = L&A Asthma Mapper

. A tool to help manage asthma
Public Health

SDOH
Mapper

CommunityHubsOntario.ca

Ottawa Syndromic N

Surveillance for Extreme Heat .
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Ontario Public |
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....... Medical and Physical Health
4* + Changes in fitness and activity level
+ Heat-related illness
» Allergies
* Increased exposure to waterborne
and vector-borne iliness

----
- ..

Mental Health

» Stress, anxiety, depression, grief,
sense of loss

+ Strains on social relationships

» Substance abuse

» Post-traumatic stress disorder

Community Health

* Increased interpersonal aggression
* Increased violence and crime

« Increased social instability

* Decreased community cohesion

Source: USCRP, 201pacts of Climate Change on Human Health in the United States: A Scientific Assésgnikeixt,doi.org/10.7930/JOR49NQ.



Public Health
Approach

nealthy behaviours

nealthy communities

population health assessment

4. social determinants of health

A Assessment and Surveillance

A Promotion, Protection, Prevention
A Emergency Management
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ENVIRONMENTAL IMPACTS ON HEALTH

Climate Change and Healtk WHAT IS THE BIG PICTURE?

Ty
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KFL&A PH Survelllance Initiatives z /o *“*;{I
ZERE RN Y

A health outcomes: syndromic of all global deaths are linked :’é:i‘;’:;

surveillance, traditional surveillance FEEESEUEE R RAREA

That’s roughly 12.6 million deaths a year. R 4 * Y |

A climate change health indicators L

V' extreme temperature WHERE IS IT HAPPENING?
V' air quality
V' flood risk

reaktime situational awareness

emergency preparedness

<.

3.8 million

in South-East Asia Region

3.5 million

in Western Pacific Region

2.2 million

in Africa Region

R N —® 14 millon
N \!FL‘\)‘ In European Region

e o
854 000
in Eastern Mediterranean Region

/ §“170\0\0 f the Americas
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Public Health Survelllance

Public Health Surveillanc@ngoing and systematic collection, analysis and
dissemination of healtinelated data with the goal to reduce morbidity
and mortality by informing public health action

Syndromic Surveillancesurvelllance that uses real (or neamal) time pre
diagnostic data and statistical tools to detect unusual health patterns ot
signals with the goal akducing the time to detect and respontb

outbreaks that will be a

Syndromea predefined grou

oublic health concern

ning of symptoms (or health indicators) that ma

Indicate a clinical diagnosis or specific health outcome dioutot require
laboratorydiagnosedor confirmation



data
sources

timing

goal

data
transfer

Source: ISDS, 2007

Public Health Survelllance

Traditional Surveillance Syndromic Survelllance

diagnostic data from case reports, pre-diagnostic data (e.g., triage,
laboratory reports drug sales, school records)

Immediate (real time) to hourly or

days to weeks daily (nearreal time)

Individual cases or clusters of cas excess or unusual case counts;
monitor reportable diseases bioterrorism; influenza; asthma

telephone/fax transfer of records,

paper files automated electronic data transfer



Timeline of Disease Outbreak
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Syndromic < l
Surveillance
Data Capture and Processing

Alert Generation
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self care

mild symptoms Health Outcomes: Extreme Heat

(discomfort)

web search for

non-acute care
symptoms

cramps, syncope,

social media (e.q. REREEEh RS o
Twitter, Facebook) acute care |

nurse advice line syncope, heat
purchase products ‘ . i
e e family doctor exhaustion/stroke hospital

(e.g., bottled water, walk-in clinic ambulance, visit ED | admission
fans) heat stroke mortality

proportion of population

severity of heat-health effect
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Source:Bassiland Cole, 2010



Acute Care Enhanced Surveillance (ACES)

A 161 hospitals participating . -
In Ontario

_ _ Welcometo ACES.
A collection and analysis of D [ -
. Privacy & Security Noti
patient data based e
- e -
on disease symptoms o g e er vt eyt s s e

(chief complaints)not |
disease diagnosis

A monitor 18,000 ED visits and 3,000 admissions daily

A chief complaints assigned to one of 84 syndromes using natural language
processing

A provides reatime surveillance with builin analytics: volume, demographics.
acuity, mapping




ACES Data Flow

Data Flow Cycle for Acute Care Enhanced Surveillance (ACES)

Step 8
Application and reporting is
Step 7 delivered to clients over the

Anomaly detection algorithms analyze the public mtorat tsing Iransport

Step 1 Level Security encrypted via 256
Patient arrives at o g:zg;;’::;‘_" UERIBUM Sy e a0l bit SSL Certificates.
Medical Facility : (3 Aggregated data is spatially mapped to
+ show syndromic distribution by region,
including breakdown statistics by
demographic information.
KFU&A

Step 2 .

Patientis triaged. Step 6 A Firewall |/ Router

Demographic p 2 %

information and chief o Toicnes

Z atabases for use by
complaint are gathered. reporting tools and
applications.
Step 3
Data is stored Step 5 X
v electronically in Health Data is parsed, structured Amazon Clpud Hosting

Information System for and classified based on

retrieval by authorized pre-determined

healthcare providers. classification crteria.

Public Intemet

Hospital Note KFL&A
Firewall /Router = Dte I taslurrod owes & seoud, Firewall / Router ;
< private provincial network
Hospital Realm tatioatth g KFL&A Realm
. In some cases datais also
encrypted through a Virtual
Private Network (VPN) tunnel.
Step 4 ; This is dependent on
EERA AR cont o gt AL technologies available to each
point via FTP, SFTP or hospital
direct HL7 Socket
depending on .
technologies available to dlic Health
each hospital.




Syndrome Classification

CED buttocks swelling
a—) leg back body

z exhaustion

frostbite
sun UM

frost heat bite 2
hypotherm|ae¢,,1f;..?e

% cold injury

ster

A categorize ED visits into 80+
syndromes

A train sorting algorithms with
expertclassified data sets
machine learning techniques,
natural language processing

A validate classification with NACRS
diagnostic data
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Syndromes

opioid intoxication, addiction overdose, withdrawal

ACES Code Svndrome DescripEsldlsl general ophthalmological condition
- ORTHF fracture, non hip
GASTRO gasltrc?enterltls ORTHH fracture of the femur or hip

ACES Code Syndrome Descrip GB Guillain Barre syndrom¢™ prpg orthopedic elective surgery, cast change or assessment
ALLERG llere i : Gl Gl bleed-upper and low OTHER null, missing, ather

allergic reaction, angiog ' i ; . ; , . T

- .g. GMED general medical admiss PAIN pain, undifferentiated, non cancer, radiculopathy, back pain, sciatica
AST asthma, wheeze, difficy gnsuRG general surgical admiss| pg pulmonary embolism, DHT, VTE
BITE human, animal, bug (g GyN gynecological, bleed, hy pyysc physician consultation
BRONCH bronchiolitis, RSV HEAD undifferentiated heada( gy pneumonia
BURN burns —chemical and th| Hem hematological conditiofl pg post op infection or complication
CAD coronary artery disease it i i : . , - -
- W - y - HEP hepatitis, undifferentiat REN renal failure, dialysis, renal disease and its complications

CARD pericarditis, effusion, m 4 fever, myalgia, undifferf repoRT reportable diseases
CDIFF difficil ifici oS- ; . ; -

c e | INF non specific infections gegp respiratory infection non croup, non bronchiolitis
CELL cellulitis, non wound in{ |y sprain, strain, laceratiofl ggp bacteremia. SEPSIS
CHF congestive heart failurg |ns insomnia, sleep disorde| gy smoke inhalation, chemical, gases
co carbon monoxide expo§ |NT intussecption SOC <ocial admission
CONC concussion, head inju ; ; . : . .

, : : JUY LAC lacerations TEST test results, blood or diagnostic imaging, xray, US, biopsy,transfusion, tube change

COPD chronic obstructive lun§ pMEDREN medication renewal, re{ THOR thoracic, pneumothorax
CROUP croup-PIV MEDSE medication side effect-Il 1jcks ticks
cv cardm\.fas.cular (excludel mEN meningitis and encephg tox toxicology-not alcohol or opioids, withdrawal, substance abuse, chemical exposure
DEHY dehydration MH mental health TRMVC trauma from a MVC/ATV
DENT dental pain, infection, § MHs suicidal ideation, attem| tRo trauma from another means, fall etc.
DERM rash, undifferentiated, | miGR migraine TRW gunshat or stab, violence, assault
DM diabetes and its compli{ ygc necrotizing fasciitis, sev| Trs sexual assault, rape
ELECT electrolyte imbalance, | NEURO dementia, Alzheimer’s,| yrg urological -stones, prostate, UTI
ENT related to ears nose thi NEUS NEUrosurgeny-ancurysm yviom vomiting-alone-NORQ like illness, not secondary to chemo or with other symptoms
ENVIRO heat stroke, heat synca| ypwB newborn
EOH alcohol and complicatid ogs related to obstetrics ’ KFL & A

damage ONC oncology ‘ ‘ .
FALL falls undifferentiated Public Health
FBI foreign body ingestion-nose to anus
FEB febrile neutropenia
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Epicurves - ED

Epicurves - AD

Line Listings - ED Line Listings - AD Maps Alerts
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http://mapper.kflaphi.ca/ilimapper/

Overall Activity Levels for ILI in Ontario
Ontario Date Status Activity Level in ACES
2 Weeks Ago Dec. 18 fo Dec. 24 . Seasonal/Expected
This Past Week Dec. 25 to Dec. 31 ) Elevated
Next Week (Projection) Jan. 01 to Jan. 07 ) Elevated
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Minneapolis

% of all ED visits for respiratory complaints

Milwaukee Grand
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