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The University of Manitoba campuses are 
located on original lands of Anishinaabeg, 
Cree, Oji-Cree, Dakota, and Dene peoples, 
and on the homeland of the Métis Nation.
We respect the Treaties that were made 
on these territories, we acknowledge the 
harms and mistakes of the past, and we 
dedicate ourselves to move forward in 
partnership with Indigenous communities 
in a spirit of reconciliation and 
collaboration.



Conflict of Interest – A. Singer

• Paid by University of Manitoba for academic work
• Grant funding from CIHR, Research Manitoba, PHAC
• Principal Investigator on grant funded by IBM and Calian 

administered by the Canadian Institute for Military and 
Veterans Health Research related to the identification of 
PTSD in electronic medical records 
• There are no products related to these funders that will be 

discussed in this program



Learning objectives 

• Describe the importance of clinical importance and 
relevance of social determinant of health and behavioural 
risk factors to health
• Explore the role of Practice Based Research and Learning 

Networks in extracting and processing these data
• Consider the current and potential future state of collection 

of this information to assist in direct patient care and 
population health 



Introduction

• Risk factors for acute and chronic diseases include 
social, environmental and health related 
behaviours
• Many these inequities were further exacerbated 

during the COVID-19 pandemic
• Robust Practice Based Research and Learning 

Networks can help understand and address the 
underlying risk factors contributing to poor health 



Medicine is not the most important driver of 
health outcomes…



Dahlgreen, G. and Whitehead, M. (1991). Policies and Strategies to 
Promote Social Equity in Health. Stockholm: Institute for Future Studies.

CMA; https://www.cma.ca/health-
care-canada-what-makes-us-sick





GIGO = Garbage in Garbage Out and Bias





Ø“If we accept the limits of 
discipline and form as we keep 
data in the medical record, the 
physician’s task will be better 
defined…”

Ø“Coding is caring”

Laurence Weed, 1968



Practice Based Research and Learning Networks



Allcock, C., et al., Constructive comfort: accelerating change in the 
NHS. 2015, The Health Foundation: London



PBRLN’s role 
in Patient Risk 
Factors and 
Social 
Determinants 
of Health 

1. Measuring behvioural risk factors 
2. Using surrogate measures to understand social 

determinants of health and inequities health 
outcomes

3. Contribute to Learning Health Systems in order 
to address underlying inequalities to build 
cultures of quality improvement 



Behavioural Risk Factors: 
Tobacco, Alcohol, Substance Use 



Why Record Alcohol Consumption in EMR?

• Contributed to 7.7% of Canadian deaths in 2005 
• Associated with major medical comorbidities
• What’s the use of recording alcohol consumption?
• Track patient’s alcohol use screening history
• Offer appropriate programs and additional care
• Target patients who could benefit from a more organized approach to prevent 

alcohol dependence or reduce alcohol use





Who gets asked about alcohol? 

• Only 40.6% of patients had their alcohol use documented

• More commonly documented in males, older age, patients who saw 
their PCP more often (>3 visits per year), some comorbid conditions 
(hypertension, depression), heavy consumption 
• All moderate increases in odds ratios (1-3X)

Singer A, Kosowan L, Loewen S, Spitoff S, Greiver M, Lynch J. Who is asked about alcohol consumption? A retrospective 
cohort study using a national repository of Electronic Medical Records. Prev Med Rep. 2021 Mar 9;22:101346. doi: 
10.1016/j.pmedr.2021.101346. PMID: 33767948



But EMR data is not clean…
No EtOH, Occasional ETOH, alchol
use disorder, binge drinking, binge 
drinker, bnge drunker, drinks 5 
units per day, drinks 5/u p/d, binge 
drnks on weekend, 2 beers per day 
– more on the wknd, 10-12 units 
of alcohol per week, hepatits
related to etoh use, hepatititis
2ndary to alcohol use disorder, 
hipititis related to etoh, tx for alc
use disorder now abstint



Data
cleaning 
example : 
medication 
table



1.Extracted data
2.Develop reference standard
• Agreement and consensus of clinical experts 

3. Apply reference standard 
4.Train and validate classification algorithm
• Bag-of-Words model

• Unigrams (i.e single word) and Bigrams (i.e. pairs of words)
• Text processed into suitable form

Natural Language Processing: Methods

Singer A, Kosowan L, Loewen S, Spitoff S, Greiver M, Lynch J. Who is asked about alcohol consumption? A retrospective 
cohort study using a national repository of Electronic Medical Records. Prev Med Rep. 2021 Mar 9;22:101346. doi: 
10.1016/j.pmedr.2021.101346. PMID: 33767948



Natural Language Processing: Results

Singer A, Kosowan L, Loewen S, Spitoff S, Greiver M, Lynch J. Who is asked about alcohol consumption? A retrospective 
cohort study using a national repository of Electronic Medical Records. Prev Med Rep. 2021 Mar 9;22:101346. doi: 
10.1016/j.pmedr.2021.101346. PMID: 33767948



Who gets asked about Substance Use 
Disorders?



Substance Use…
• Dataset from 2020Q4,  considered patients with substance use ICD9 

codes, substance use documented in the risk factor table, and 
substance use in encounter notes
• Two medical students reviewed drug use documentation in the risk 

factor table
• Categorized using drug type (using DSM categories). 
• Agreement compared – some disparity particularly for status (i.e. high risk, 

moderate, occasional, past). 

• Work underway to improve our processing algorithms and analyze 
treatment/management plan documentation (if offered/declined, etc.) 



MaPCReN Patients
N=289,000

Active MaPCReN Patients (i.e. 
appointment in the last 2 years 
January 1, 2018-January 1, 2020)

N=191,331

Patients with 
substance use 
documented in Risk 
Factor Table

N=48,957

Patients with 
substance use 

ICD-9 code

N=9,465

Type of substance in 
ICD-9 code

Alcohol = 3,002

Tobacco = 4,376

Drug = 3,152

Type of substance 
(current use) in risk 
factor table

Alcohol = 29,799

Tobacco = 33,873

Drug = 10,934



Current and 
Future State

• Example of automated detection of substance use 
using NLP

• Use of postal codes to derive SDOH from census 
data

• Aspirational integration into digital record systems





Automated Detection of substance use info in 
a pediatric population 

• Developed an automated substance use detection system (ASUDS) to identify 
substance use information using structured EHR data and unstructured clinical 
narratives from a pediatric population and setting.
• The analysis suggested that structured EHR data only documented 22.0% of screening 

results, consistent with the literature. 
• Use of logic rule matcher (LRM) achieved close to perfect performance, NLP was also 

very good and added large volume of data not captured in structured form
• Rules might need customization when applied to additional institutions

• 121,656 encounters in EHRs, 19,478 (16.0%) encounters had screening information and 
11,063 (9.1%) encounters had documented substance use information. 
• Higher proportion of females were screened (16.2% female vs 15.4% male)
• Higher proportion of BIPOC participants were screened (16.1% BIPOC vs 15.5% White).

Yizhao Ni, Alycia Bachtel, Katie Nause, Sarah Beal, Automated detection of substance use information from electronic 
health records for a pediatric population, Journal of the American Medical Informatics Association, Volume 28, Issue 
10, October 2021, Pages 2116–212



Yizhao Ni, Alycia Bachtel, Katie Nause, Sarah Beal, Automated detection of substance use information from electronic 
health records for a pediatric population, Journal of the American Medical Informatics Association, Volume 28, Issue 
10, October 2021, Pages 2116–212





Yizhao Ni, Alycia Bachtel, Katie Nause, Sarah Beal, Automated detection of substance use information from electronic 
health records for a pediatric population, Journal of the American Medical Informatics Association, Volume 28, Issue 
10, October 2021, Pages 2116–212



Yizhao Ni, Alycia Bachtel, Katie Nause, Sarah Beal, Automated detection of substance use information from electronic 
health records for a pediatric population, Journal of the American Medical Informatics Association, Volume 28, Issue 
10, October 2021, Pages 2116–212



Yizhao Ni, Alycia Bachtel, Katie Nause, Sarah Beal, Automated detection of substance use information from electronic 
health records for a pediatric population, Journal of the American Medical Informatics Association, Volume 28, Issue 
10, October 2021, Pages 2116–212





Measuring SDOH by 
indices 
• Growth, Pediatric hypertension, CKD and 

PTSD  



Ding L, Singer A, Kosowan L, Dart A. Pediatric hypertension screening and recognition in primary 
care clinics in Canada. Paediatrics & Child Health. Oct 2021. 



Children with 
hypertension 

Ding L, Singer A, Kosowan L, Dart A. Pediatric hypertension screening and recognition in primary 
care clinics in Canada. Paediatrics & Child Health. Oct 2021. 



Social and Material Deprivation Indices 
• Social Deprivation Index - reflects the deprivation of relationships 

among individuals in the family, the workplace, and the community. 
This index includes the following indicators: proportion of the 
population separated, divorced, or widowed; proportion of the 
population that lives alone; and proportion of the population that has 
moved in the past five years.

• Material Deprivation Index - reflects the deprivation of goods and 
conveniences. This index includes the following indicators: average 
household income; unemployment rate; and high school education 
rate (Pampalon and Raymond, 2000).

http://mchp-appserv.cpe.umanitoba.ca/viewConcept.php?conceptID=1415



Not all 
“deprivation” 
has the same 
effect

Ding L, Singer A, Kosowan L, Dart A. Pediatric hypertension screening and recognition in primary 
care clinics in Canada. Paediatrics & Child Health. Oct 2021. 



Adult Chronic 
Kidney Disease 
and 
Deprivation 
Scores

Bello AK, Ronksley PE, Tangri N, Kurzawa J, Osman MA, Singer A, Grill A, Nitsch D, Queenan JA, Wick J, Lindeman C, Soos B, Tuot DS, Shojai S, 
Brimble S, Mangin D, Drummond N. Prevalence and Demographics of CKD in Canadian Primary Care Practices: A Cross-sectional Study. 
Kidney Int Rep. 2019 Jan 21;4(4):561-570. doi: 10.1016/j.ekir.2019.01.005. PMID: 30993231; PMCID: PMC6451150.



Post Traumatic Stress Disorder (PTSD)

• Same pattern as CKD in term of the impact of social and material 
deprivation on prevalence

• Demonstrated in cohort within the Canadian Primary Care Sentinel 
Surveillance Network

• Cohort evaluated of 689,000 patients from across Canada

Singer A, Kosowan L, Muthumuni D, Katz A, Zafari H, Zulkernine F, Richardson JD, Price M, Williamson T, Queenan J, Sareen 
J. Characterizing primary care patients with posttraumatic stress disorder using electronic medical records: a retrospective 
cross-sectional study. Under Review Family Practice.



Material 
and Social 
Deprivation 
and PTSD 

Table1: Characteristics of patients with and without PTSD

N=689,301
Variable Patients without PTSD Patients with PTSD P-value

Urban (No., %) vs rural 
residency

510,755 (80.4%) 6,804 (85.2%) <.001

Material Social Deprivation Indexa, No. (%)

Q1 (least deprived) 9458 (18.0%) 68 (6.2%) <.001

Q2 10,067 (19.1%) 104 (9.4%)

Q3 13,266 (25.2%) 278 (25.2%)

Q4 9,537 (18.1%) 245 (22.2%)

Q5 (most deprived) 10,293 (19.6%) 409 (37.1%)

Annual visit frequency, 
mean (SD)

2.8 (3.4) 4.8 (5.0) <.001

Singer A, Kosowan L, Muthumuni D, Katz A, Zafari H, Zulkernine F, Richardson JD, Price M, Williamson T, Queenan J, Sareen 
J. Characterizing primary care patients with posttraumatic stress disorder using electronic medical records: a retrospective 
cross-sectional study. Under Review Family Practice.



Odds Ratios 
for Impact of 
Deprivation 
on PTSD

Adjusted Odds Ratio

Material deprivation 

5 (most deprived) vs. 1 
(least deprived)

2.1, 1.45-2.06

4 vs. 1 (least deprived) 1.31, 1.07-1.61

3 vs. 1 (least deprived) 1.1, 0.9-1.34

2 vs. 1 (least deprived) 0.91, 0.74-1.12

Social deprivation 

5 (most deprived) vs. 1 
(least deprived)

3.78, 2.72-5.25

4 vs. 1 (least deprived) 2.37, 1.69-3.33

3 vs. 1 (least deprived) 1.69, 1.18-2.42

2 vs. 1 (least deprived) 1.55, 1.05-2.3

Singer A, Kosowan L, Muthumuni D, Katz A, Zafari H, Zulkernine F, Richardson JD, Price M, Williamson T, Queenan J, Sareen 
J. Characterizing primary care patients with posttraumatic stress disorder using electronic medical records: a retrospective 
cross-sectional study. Under Review Family Practice.



So how can this be addressed?







The Screening for Poverty And Related social 
determinants to improve Knowledge of and access to 
resources (SPARK) project
Administering the SPARK Tool 
Patients will receive the SPARK tool  

by:
1.Automated emails with a patient 

appointment reminder and a link 
to complete SPARK online

2.Tablets in the waiting room 

SPARK 
responses 

automatically 
appear in an 
encounter 
note in the 

EMR

SPARK responses 
will be used by:
a) Healthcare 

provider 
b) Research



To use the 
tablet

The SPARK tool will appear 

Open the Ocean app and enter the patient health care number

On the homepage there is an Ocean app

Two tablets available at your clinic for SPARK

Yes, hand patient the tablet No, select no on the tablet



https://www.canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-
bodies/list/pan-canadian-health-data-strategy-reports-summaries/expert-advisory-group-report-01-
charting-path-toward-ambition.html





Concluding 
Remarks

• Risk taking behaviours and social/material 
circumstances impact disease prevalence and 
outcomes and need to be measured in order to 
be addressed
• Practice Based Research and Learning Networks 

can serve as a key driver of testing 
improvements that contribute to Learning 
Health systems



Thanks for listening!
Any questions?


