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Fall-Related Injuries in Older Adults are
Common and Costly

10% result in
serious injuries
(36,000)

349% fall
each year
(336,089)

$653 million in
health care costs

Quebec residents >64 years old

with RAMQ dl‘l:lg Insurance RAMQ insurance; Rubenstein & Josephson, 2002, Clinics in Geriatric Medicine;
(988,497 in 2007) www.cdc.gov/npic/factsheets/fallcost.htm



Psychotropic Medications
Cause Fall-Related Injuries

80 -
60 -
Increase in
Risk of Fall- 10 -
Related Injury
per 100
20 -
O -

W Any Psychotropic
Antidepressant

Benzodiazepine

Medication as a Risk Factor for Falls: Critical Systematic Review Sirpa Hartikainen, Eija Lonnroos, Kirsti Louhivuori. The Journals of Gerontology. Oct 2007. Vol. 62A, Iss. 10; p. 1172



Adverse Drug Events are Preventable

50%

40%

30%

20%

10%

0%

at the Time of Prescribing

Proportion of Adverse Drug Events

Timing of Error Leading to a

that are Preventable Preventable Adverse Drug Event
41%
Time of
e Prescribing
58%
\ N=421 /
N=181

Gurwitz JH, Field TS, Harrold LR, Rothschild J, Debellis K, Seger AC, Cadoret C, Fish LS,
Psychotropic All Other Garber L, Kelleher M, Bates DW. Incidence and preventability of adverse drug events
Medications Classes among older persons in the ambulatory setting. JAMA. 2003 Mar 5;289(9):1107-16.



Current Prescribing Decision Support

 “Top-down” knowledge engineering by expert opinion

— Shared metabolic pathways
— Potential (although vaguely defined) additive effects

 Encoded as large knowledge base (e.g., FDB, Vigilance)

 Many alerts (drug-drug, drug-disease, drug-age) can be
generated for a single patient, graded by “importance”

* |Implications of alerts for a given patient often unclear
* Clinicians ignore most (50%-90%) alerts



Statistical Guidance by Outcome

* |dentify outcome(s) of clinical interest
* Develop a {statistical | ML} model to predict outcome
— All known individual risk factors for outcome
— Drugs associated with the outcome
* Use the model in clinical context
— To estimate the (modifiable) drug risk for a patient
— To predict the change in risk if medication(s) modified
— (To prioritize changes based on likely risk reduction)



Prescribing Decision Support

* Traditional drug alerts Traditional
— Generic “Level 2 Alert:
— Clinical implications unclear Age-Drug
Interaction
— lgnored

with Opiates”
* Probabilistic alerts can give

Clear, targEt message Probabilistic
— Personalized alert §5% chance
— Linked to quantified risk of this patient
will fall on

important outcome

current dose

. ”
of codeine
Taylor & Tamblyn, 2005; Shah, et.al, 2006; Van der Sijs, et.al, 2006; Eslami,et.al, 2007



Baseline : Follow-up

Model
.Yearl Year 2 ‘ . :‘Year3 > BU'Idlng

65 years old Alive on
on october jan. 1st
15t Year 2 Year 3

Gait & balance

Lower extremity weakness Drug use >  N=576.199
Cognitive impairment Day 1 Day 365 ’
Number of falls related injuries
Age, gender
Training set: Test set:
Model development Assess predictive validity
Winsiade . Tamblv . s of ity associsec it cpied s i N=403,339 (70%) N=172,860 (30%)
older adults. J Am Geriatr Soc. 2010 Sep;58(9):1664-70.




Adjusted Risk Factors for Fall Related Injury

140 - Modifiable /. Previous Fall \
120 - / \ m Cognition
m Age (5 yr
Percent 100 - Gg 't( vr)
m Gai
Increase
in Risk of _ Non Modifiable \. Female /
Fall 60 | /- ~ /"m Opiods, Low
Rglated 40 m Codeine
Injury = Oxycodone
20 - m Benzo, Long
0 - m SSRI

Risk of Injury \ " Antipsychotics/




mO | Embedding Model in EMR

vation par l'intégratio
Innovatlon through ntegratlon

* The MOXXI EMR

* User-centered design
of risk communication

— Focus groups with MD

— Key concepts:
absolute vs relative
risk, modifiable risk



(© Represcribe W Stop Prescription History Legend (=) Print

Wy ™ Goto:

Drug 2008-09 2008-10 2008-11 2008-12 @ 2009-01 2009-02 2009-03 2009-04
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| — A

Patient$ /RAMQ$: 0/0 0/0 0/0

0/0 57/101 6/14 0/0 0/0

Risk Factors

Alert: increased risk of fall

Age: 78

Gender (F)

Cognitive impairment
Gait Balance

Past fall-related injuries

Psychotropic Drugs

{© Learn more about falls

THERESE LACHUTE 's risk of fall-related injury within the year

Lowest risk (3.56)

out of 100 people with the
same profile will fall

CEERE P i4 is ie i? is is i1o i11

Age, sex, and physical condition risk

@ Tapering benzodiazepine M Medication risk

[T] Recalculated medication risk - reduction
[ Recalculated medication risk - increase

* Rigk for this patient mav be under-estimated because of incomolete data

i12 i13 i14 i15 oo

', No planned reduction in risk. Reason:




Drug Profile «

Select: All None (© Represcribe (@ Stop [=3] Prescription History (] Legend (=)Print « » »w Goto: @

[ Drug 2008-07 2008-08 2008-09 2008-10 2008-11 2008-12 2009-01 2009-02
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Risk Factors Alert: increased risk of fall
Age: 78 THERESE LACHUTE 's risk of fall-related injury within the year Relative Risk
Gender (F) Increase
T — Last Tx modification (#3.66)
Gait Balance Modified Tx risk (11.28)

Past fall-related injuries Lowest risk (3.54)

Psychotropic Drugs I o e e e e | I
T2 Is Te 17 Is Te 1o T11 T12

To T T2 2 12 T1a T15 100

out of 100 people with the
same profile will fall

@ Learn more about falls

© Tapering benzodiazepine | [l] Age, sex, and physical condition risk .\, No planned reduction in risk. Reason:

M Medication risk ’ EJ
[7] Recalculated medication risk - reduction .
B Recalculated medication risk - increase

* Risk for this patient may be under-estimated because of incomplete data




Randomized Controlled Trial

Risk of
injury
per 1000

4

3.8

3.6

3.4

3.2

/Change of )
0.17 (-0.32
to -0.02) in
risk of injury
per 1000 J

Risk at the end of follow-up (% probability of

=

Greatest
change for
patients at
highest risk

3.71is the point where the effect of the
risk of injury alert is the same as the
conventional alert

2 25 3 3.5

N=2,741 N=2,887

B Control m TRIPP

4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10
Risk at baseline (% probability of injury in the next year)

~—o— Intervention - Control

Tamblyn R, Eguale T, Buckeridge DL, Huang A, Hanley J, Reidel K, Shi S, Winslade N. The
effectiveness of a new generation of computerized drug alerts in reducing the risk of injury from

10.5

drug side effects: a cluster randomized trial. ] Am Med Inform Assoc. 2012 Jul-Aug;19(4):635-43.
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Lots of
Relevant
Data

Weber GM, Mandl
KD, Kohane IS.
Finding the Missing
Link for Big
Biomedical Data.
JAMA.
2014;311(24):2479
-2480.

TYPES OF DATA

STRUCTURED DATA

UNSTRUCTURED DATA

: —- A
Electronic 1| Medicati 2 Medicati icats
P Diaries
Medication medication Medication filled = Dose Route Allergies Herbal remedies
I | I .
2 i Alternative
. NDC  RxNorm Outof pocet e
Demographics i HL7 [ 1] g
Encounters Employee sick days Visit type and time Chief complaint 118
Diagnoses Death records SNOMED  ICD-9 D(ljfferent]al a
e iagnosis &
Procedures CPT IcD-9 s
; T HOME % )
{ PERSONAL |  TReaTMENTS, ; ||LOINC Pathology, 3
Diagnostics (ordered) i HEALTH : i MONITORS. i histology =
RECORDS TEsTS ¢ |LECG _ Radiology || | s
Di . I " - Lab values, i =
iagnostics (results) : i T e vital signs i : 5
Genetics @ PATIENTS @ 23andMe.com SNPs, arrays 2 3
— * LIKEME.COM ™—— : — |
Social history i Policerecords Tobacco/alcohol use i BLOGS : S
Family history Ancestrycom : __' g
Symptoms Indirect from OTC purchases : TWEETS i 2
Lifestyle Fitness club memberships, C&EF%T _ i — : &
y grocery store purchases .

- - - - -PURCHASES — FACEBOOK
Socioeconomic Census records, Zillow, LinkedIn ™ ‘| POSTINGS i _
Social network Facebook friends, Twitter hashtags

. Climate, weather, public health databases, | || | T oot ] S :
Environment HealthMap.org, GIS maps, EPA, phone GPS News feeds
- >V
Probabilistic linkage to validate existing data or fill in missing data
Examples of biomedical data Ability to link data to an individual Data quantity

D Claims data

Data outside of health care system

u Health care center (electronic
Pharmacy data E:] health record) data

D Registry or clinical trial data

m Easier to link to individuals
m Harder to link to individuals
m Only aggregate data exists




Complex Web of Knowledge

 Many diseases have
complex causality

* Analysis requires
longitudinal, linked
data from multiple
sectors

* Resulting indicators
must be presented in
interpretable manner

http://www.foresight.gov.uk/OurWork/ActiveProjects/Obesity/



Defining a Population Health Record

Representative information for a defined population
Evidence about population health and health systems

Explicit population health framework used to organize
information and evidence

Facilitates population health decision making
— Integrated data on determinants, outcomes, healthcare

— Alignment of information and evidence regarding
population health and health system interventions

Friedman DJ, Parrish RG. The population health record: concepts, definition, design, and implementation. JAMIA 2010;17:359-366.



EFvidence-Based Public Health

Best available

) Environmental
research evidence

and
organizational
context

Population Resources,

characteristics, including
needs, values, practitioner
Brownson, R. C., Fielding, J. E. & and preferences expertlse

Maylahn, C. M. Evidence-based
public health: a fundamental
concept for public health
practice. Annu Rev Public Health
30, 175201 (2009).




Types of Scientific Evidence

Characteristic Type One Type Two Type Three
Typical data/ | Size and strength of preventable Relative effectiveness of public Information on the adaptation and
relationship risk—disease relationship (measures health intervention translation of an effective
of burden, etiologic research) intervention
Common Clinic or controlled community Socially intact groups or Socially intact groups or
setting setting community wide community wide
Example Smoking causes lung cancer Price increases with a targeted Understanding the political
media campaign reduce smoking challenges of price increases or
rates targeting media messages to
particular audience segments
Quantity More Less Less
Action Something should be done "This particular intervention How an intervention should be

should be implemented

implemented

Brownson, R. C,, Fielding, J. E. & Maylahn, C. M. Evidence-based public health: a fundamental concept for public health practice. Annu Rev Public Health 30, 175-201 (2009).



PopHR Project Timeline
w4

Sl
Institut national
de santé pubhque

2010 2012 2018
2011 2015
INNOVATION.CA Bl fgency i Canace

CANADA FOUNDATION | FONDATION CANADIENNE -
FOR INNOVATION POUR LINNOVATION Agence de la santé
publique du Canada




PopHR
Development ouébec

Montreal,

4.1 million people (2016) Tronto

Detl'Oit. K Boston®

°
Chicago Ne.w York

Washin;ton.

Data from 1998 to present
25% random sample

A ~ 1 million people

N
5 0 5 10 15 20 25 Kilometers

Source: Statistics Canada (1996)




Dossier Santé Populationnel

POPHR

Population Health Record

Shaban-Nejad, A., Lavigne,
M., Okhmatovskaia, A., &

Buckeridge, D. L. (2016).
Annals of the New York

Academy of Sciences,
1387(1), 44-53.

Buckeridge, D. L. et al. IBM
Journal of Research and
Development 56, (2012).

-
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Population Health Record

Requests made to

server via RESTful
JSON API

Data packages
returned in modified
sdmx datacube
format

R package pophr
allows requests
within R session

POPHR Knowledge-Based Architecture

Data Mart

Causal Exploration <:> 8

Data Discovery

Semantic Discovery Ontologies

Indicator Computation »
User Management and A-B Testing <:> O. o

RESTful JSON AP| —

Modified SDMX-JSON + (Anonymized

Public and Population
Health Web Client

|

: Third Party
: Applications
|
[

R API
Client




320

Dossier Santé Populationnel

POPH R - Doma—n; ontolog]es N

p \ Upper ontologies
Population Health Record / \
«"/ \\\ " "
Public health | | SEd S0
: Disease ontolo . :
Ontologies | | oo = i Compatibladwith
| =
| (DOID) o) e
’\ oo & Application ontology
| f di Y |7 | + Health issues . T
| | O ciseases e Health: determinants - Public health indicators
| « PH interventions = (PHIO)
\ + Demographics g—
\ » Causal pathways =
| * Health indicator taxonomy
| - , Geography ontology , « Epidemiological concepts
l\ * External . , ‘1\ » Data specification
et reas * Geographic units « Statistical methods
\ * Spatial relations » Temporal units and
\ . Qeographlc locations | relations
\ (instances) / .
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POPHR

Population Health Record

Loading and
Annotating
Dat

("indicators | Facts | Refobs

D phio:Ct

Documentation

[N N T I Y

o [ Access to healthy food sources.

o (9 Access to unhealthy food sources

o (=3 acute myocardial infarction

o= (3 Alcohol abuse

& [ anxiety disorder

& [T arthritis

& [Jasthma

- [ attention deficit hyperactivity disorder

o[£ autism spectrum disorder |

o (] Breastfeeding

o [ Cancer

(] cardiovascular system disease

¢ [ cerebrovascular accident

o (9 Childhood poverty

- (=3 chronic obstructive pulmonary disea:
[} Proportion of COPD Patients Visi
[ Number of Hospitalizations for An
[} Average Number of ED Visits in §
) Average Number of Specialist Vis|
3 Proportion of COPD Patients Hos|
[} Incidence Rate of COPD
[} Proportion of COPD Patients Visi
[} Length of Hospitalizations For an
[} Proportion of COPD Patients Visi
[} Prevalence of self-reported COPL]
) Proportion of COPD Patients Visi
[ Proportion of COPD Patients Hos|
[ Proportion of COPD Patients Hos|
[} Proportion of COPD Patients Visi
[} Proportion of COPD Patients Visi
[} Length of Hospitalizations for COl
[ Proportion of COPD Patients Hos|
[} Relative mortality in people with d
[} Continuity of GP Care (Dispersiol
[0} Number of Hospitalizations for C
[} Average Number of GP Visits in
[ Prevalence of COPD
[ Mortality Rate in People with CO¥

D

App Version: 1.9.19-SNAPSHOT

781698F Locale.French
99ACGEA Locale.English

Age
Geo
Sex

Method

Aggregator
Fact Table

Cube Sql

( Dynamic Cube | Add New Cube

1-year age groups
cr

maleflemale

Prevalence Method {‘count_of_case' ‘count_of_people}
sum

COPDFacts

a5 e, o
p.sex as sex, | |
count (DISTINCT CASE WHEN per.range @> evt.date :: TIMESTAMP

THEN p.id ELSE null END) AS count_of_d

count (DISTINCT CASE WHEN not isempty(per.range * tsrange(null, evt
THEN per.fk_patient ELSE NULL END) AS coy

from ref.patient_ranges as per

inner join ref.patient as p on per.fk_patient = p.id
left outer join fact.copd AS evt on p.id = evt.fk_patient_id

where

not isempty(per.range * tsrange(p.dob + INTERVAL '35 year', null

Payload Specialist (PH
meoene | |ndicator & Case Loader)

PHIO Version: 5.11.0

@ CodeCategory
v @ DiscretizedCategory
R O AgecCategory
© BMICategory
0 GenderCategory
> -_Region =

althEventCategory
© stratification
Unit

ValueConstraint
© DeterminantOfHealth
® EarlyLifeChildhoodFactor
© EnvironmentalDeterminantOfHealth
© HealthSystemDeterminantOfHealth
© PersonLevelDeterminantOfHealth
» @ AgeOrLifestage
»® Ethnicity
© FamilyStructure
» @ GeneticFactor
> HealthBehavior
© Immigrantstatus
© KnowledgeskilsAndIndividualCapacities
»© PersonLevelSEFactor
[ ]

»> haracteristic =
4 2 | »
[ Individuals by type [A i ierarchy Datatypes |
| obi jerarchy | Dat hierarchy |
Individuals by type: AgeCategory. NE[OfE]
Ld [
M@ O AgeCategory (31) | A

ageCategory_under50
@ ageCategory_over_64
@ ageCategory_55-64
@ ageCategory_over74

protégé

Ind He: 0 0 gy\Healthindicators.o - X
group by
extract (YEAR FROM lower (per.range))::integer, Window Mastro  Ontop ~ Help
extract ( FROM age (upper (per.range), p.dob) integer, gill.ca/km/Indicators/Healthindicators.owl) | Search...
pex- £k et als by class x| DL Query x| SPARQL Query x|
posex
) as data @ AgeCategory — hitp://surveillance.mcgill.ca/km/Indicators/Healthindicators.owl#AgeCategory
1l il I T | | NGITI=[0E] [Ciass Annotations | Class Usage |
nerate Cube Jump To Fact Table ‘ [ Delete Data Cube ‘ e e
| Show: |Vl thisiVl disjoints'v’ named sub/superclasses
8 Comect Found 75 uses of AgeCategory 4]
w vataspecimicauonenury - 0N ECtE © 15yrAgeCategory
© category ® 15yrAgeCategory SubClassOf AgeCategory

© AgeCategory

[ ] AgeCategory
® AgeCategory SubClassOf DiscretizedCategory
= AgeCategory rdfs:label "AgeCategory"@en

© AgeCategory10yr
® AgeCategory10yr SubClassOf AgeCategory

© AgeCategorySyr
® AgeCategorySyr SubClassOf AgeCategory

@ agecCategory_0-5
@ ageCategory_0-5 Type AgeCategory

@ ageCategory_15-17
@ ageCategory_15-17 Type AgeCategory

@ agecCategory_18-24
@ ageCategory_18-24 Type AgeCategory

Description: AgeCategoi

Equivalent To

e e

SubGlass Of

© DiscretizedCategory

SubClass Of

@ piscretizedCategory

General class axioms General class axioms

SubClass Of (Anonymous Ancesto) SubC, Anonymaus Ancastor)
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POPH R Query Parameters Indicator Details

Population Health Record

Stratification Dimensions Associated PH Concept
Filtering Dimensions Units (as stored) and (for visualization)

D own | Od d e d Standardization Dimensions Provenance (work in progress)

Missing Data Strategy

Dataset Indicator and Concept

Data Cube

-> Cube Specification
-> Column 1 | Dimension | Ref | Number | Codelist

-> Column 2 | Measure | Ref | Number
> ..

-> Data
->Row 1 | Array of values

-> Row 2 | Array of values
> ..
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POPH R Health issues & determinants

Population Health Record

Type: Type:
Metadata in » several classification frameworks . established classifications of
Ont I {CIHI, PHAC, ICD chapters} diseases, functioning issues,
NTOIOoZY « statistical {count, rate, etc.} determinants of health, etc.

* property of individual, population,

Properties: or environment (region)

* indicator of {disease, RF, etc.}

) ) Properties:
*  burn-in period

* has positive/negative effect on
{health issue or determinant}

* highest geo resolution
* defined by {organization} Organization
* data source {admin., survey, etc.}

* excluded age groups

* default age standardization groups

* unit, internal

* unit displayed
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Population Health Record

Current (mainly internal)

— To inform data visualization

— To guide users in navigating with
data

— To guide analysts in creating and

maintaining public health indicators
and case definitions

— To enable intelligent filtering and
aggregation of dimension categories

POPHR Uses of Metadata

Future (interoperability, transparency)

Generation of methodology
documents

Shared annotation / aligned PH
algorithms

Extending causal annotations
Adding supporting evidence
References to know interventions
Annotation of natural experiments



Dossier Santé Populationnel

popHR User Workshops

Population Health Record

. . . 100
 Three interactive workshops using PopHR o
with 23 public health practitioners in 20
Montreal and Quebec
. . . . . 70
* Obtained qualitative and quantitative "~ o
feedback on application and suggestions S co
for how to improve PopHR S 10
30
“L'avantage c'est que c'est tres visuel, en terme de la 20
chronologie par exemple, pour stratifier par sexe, tout est la." G
0
" C'est un avantage d'avoir les schémas qui présentent les Taslkt SVSE?IT 225 10 LS EL""SV w©
facteurs de risqué, avec les indicateur et ses conséquences compiete ;iolr;y e

sur la santé, c'est une belle organisation. "



Dossier Santé Populationnel

POPHR

Population Health Record

The Population Health Record brings

together information and knowledge to help

people understand and improve population
health.
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Template for Population Health

v \ 4
Social Physical Genetic
Environment Environment Endowment
Individual
Response
* Behavior
* Biology v y
7'y
Health , Health
> and < Disease C
are
Function
A
A 4 \ 4
Well-Being < Prosperity

Evans R, Stoddart G. Producing Health, Consuming Health Care. Canadian Institutes for Advanced Research. Program in Population Health. Working Paper No. 6, p 51. Toronto, April 1990.



Informal Model

Indice de potentiel
piétonnier [INSPQ]
Walkability

Green
Cover

T
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i
i

Niveau de verdure
[INSPQ]

# de restaurants
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Fast Food
Density

‘Dep’
Density

# de dépanneurs
[INSPQ]

Units of fruit Units of soft drink
purchased [Neilsen] purchased [Neilsen]

Fruit
Purchases

'

Incidence
[RAMQ]

——

Incidence
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)

Incidence
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—
Hyper-

Amputation
tension
Diabetes :@

Incidence,
prevalence,

Myocardial
Infarct

Physical
Activity

Incidence,
prevalence,

mortality
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Renal
Disease

Caloric
Intake

mortality
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Soft Drink
Purchases
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Attribute

PersonalCharacteristic

Formal Model

applies to HealthIndicator

GeographicRegion
Ratelndicator

BMI ides i i i
resides in IncidenceOfDiabetes
has property Population takes
has member takes aecountof
o account of
Person Event
has
Disposition effect i
isposi o has . DiseaseOnset
is a has property property
RiskOfDiabetes

is realized in

) OnsetOfDiabetes
Disease r

Diabetes results in

Shaban-Nejad, A. et al. PHIO: a
knowledge base for
interpretation and calculation
of public health indicators. Stud
Health Technol Inform 192,
1207 (2013).
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Dossier Santé Populationnel

POPHR

Population Health Record

Quebec

Outcomes computed
from individual
claims data

High geographical
resolution (Local
health region)
Adoption workshops
in Fall 2019 in
Montreal, Quebec
with public health
partners

Roll-out to entire
province in 2020

System Implementations

Institut national
de santé publique

Québec mam

Public Health
Agency of Canada

Agence de la santé
publique du Canada

Canada

* All indicators pre-
computed

* Low geographical
resolution (Province,
health area)

* Initial presentation
to funding agency in
Summer 2019

* Plans for extension
to US indicators and
interoperability
project



Knoweldge in PopHR System

Type |

Type 2

Type 3

Causal relationships
between health
indicators

Effectivenss of public
health interventions

Adaptation and
translation of effective
interventions

Interpret indicators
using existing
knowledge

Identify interventions
suited to a population

Document
implemented
interventions

EBPH

Types of
Evidence

PopHR
Function

Display
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Perspective

H ed | t h “Precision” Public Health — Between Novelty and Hype

Merlin Chowkwanyun, M.P.H., Ph.D., Ronald Bayer, Ph.D., and Sandro Galea, M.D., Dr.P.H.

THE LANCET

St rat | fy p O p u | at I O n S to COMMENT | VOLUME 392, ISSUE 10157, P1504, OCTOBER 27, 2018
Im prove p rioritization Of Offline: In defence of precision public health
health status and

L
selection of Richard Horton
—______N Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive |
interventions.” e > Vom0 1552 > Goren >
L]

nature International weekly journal of science

Four steps to precision public health
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Precision Public Health: Using Al to Match
Interventions to Populations
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Inputs to Precision Public Health

* Information about defined population

— Indicators often created from big (e.g., grocery retailing, remote
sensing) or large (e.g., administrative claims) data

— Many indicators may be needed to classify the population
* Evidence about possible interventions

— Currently extracted mainly manually, but automation (i.e., NLP) Heee
necessary to scale efficiently e
* Mechanism to determine ‘match’ or even estimate effect of otudies
intervention
— Ontology defined criteria for classification A'\I’;tm\f;i
— Matching can be semantic (logical similarity) or quantitative 0 « Euclidian

distance
* semantic

similarity




A Clinical System: Statistical Modeling
for Prescribing Decision Support

A Population Health System:
Knowledge Modeling for Public Health

Closing Thoughts



Challenges, Opportunities for
Intelligent Systems in Health

1. Management of ‘Knowledge’

— Probabilistic approaches

* model and parameters

* (re) training, transferring, equity
— Logical approaches

* ontologies
* scope, reuse, alignment, extension and maintenance



Challenges, Opportunities for
Intelligent Systems in Health

2. Mixing Probabilistic and Logical Approaches

— Clinical setting
* Alogical framework to prioritize, integrate multiple alerts
* Maintenance and provenance of predictive models

— Population health setting

e Causal knowledge as a prior for statistical learning
* Prioritization, evaluation of ‘natural experiments’



Challenges, Opportunities for
Intelligent Systems in Health

3. Evaluation in Real-world Settings

— Clinical settings

* Challenges: to insert into clinical workflow, to work with commercial
software vendors

* Opportunities: interest in ‘precision medicine’ has heightened
awareness of potential, accuracy of predictions improving

— Population health settings

* Challenges: research with resource-constrained partners, limited
foundational infrastructure

* Opportunities: interest in ‘learning health systems’, growing desire for
‘open’ data at population level
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Improving health surveillance.mcgill.ca

through innovations
in informatics

Wgconduct research on analytics and software in healthcare.
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